









When Planning 
Wood Construc- 
tion Remember 


is the way to insure permanence, the way to put 
the bugbear,—Decay, to rout. The above il- 
lustration shows the new mill of Farr Alpaca Com- 
pany, Holvoke, Mass., in process of construction 
in which 125,000 ft. of Kvanized Spruce have been 
used in roofing, basement flooring and gutters. 
This concern has used 700,000 ft. of Kvanized 
lumber in its Holyoke Mills. 


Kyanized Spruce combines low cost, 
lightness, strength and permanence 
to a remarkable degree. Write for 
information. 












“Berlin Mills Co.”” Kyanized 
Spruce—is the name to speci- 
fy—then you are certain of 
securing stock thoroughly 
Kyanized—the burnt mark 
“B. M. Co.” on every piece is 
your protection. 













Berlin Mills Company 


Portland, Maine 
New York Office, 233 Broadway 
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Lackawanna Steel Sheet Piling Coffer- 
dam for Center Pier, Hackensack River 
Bridge, Central Railroad of New Jersey 


These pictures shows how Henry Steers, Inc., New 
York, built a 40x50-foot, single row, Lackawanna 
Arched-Web Steel Sheet Piling cofferdam in 35 feet of 


water. 


The Lackawanna Steel Sheet Piling was driven with 
a drop hammer through clay and sand to a penetration 
of about 6 feet, and was chosen in preference to wooden 
piling because cheaper, stronger and requiring less brac- 
ing for thedepth. Manyofthepiling sections were driven 
through sunken timber and bearing piles, but the driv- 
ing costs were reasonable and the closure easily made. 


After placing concrete under water the cofferdam was 
pumped out to a depth of 25 feet, and after the water 
was once lowered, a 6-in. pump kept it out easily. 


With braces 14 feet apart, the piling showed only 
slight deflection under the hydrostatic head, upon pull- 
ing, the piles straightened out perfectly. 


The first picture shows the concrete being placed 
(before watering) for the footing course of the pier. 
The second shows the circular construction of the upper 
portion of the pier and some of the granite facing laid 
in place, the concrete being 8 feet below low water. 
The third shows the granite completed, concrete forms 
in position, and one side of the cofferdam removed. 


All Lackawanna Piling in this cofferdam was re-used 
on subsequent pier foundation work. 


Isn’t this a strong argument for the use of Lacka- 
wanna Steel Sheet Piling in construction work where 
water and heavy pressures are factors? 


Our advice and literature on sheet piling problems 
are free. Let us hear from you. 


|ACKAWANNA STEEL QMPANY 


General Sales Office and Works: Lackawanna, N. Y. 


NEW YORK PHILADELPHIA CHICAGO ATLANTA 
BOSTON CLEVELAND DETROIT SAN FRANCISCO 
BUFFALO CINCINNATI ST. LOUIS 


Licensees for the manufacture of Lackawanna Steel Sheet Piling: 


For Great Britain and British Colonies in the Eastern Hemisphere, Cargo-Fleet-Iron Co., Ltd., Middlesborough, England. For France, 
Italy. Spain, French Colonies and Protectorates, Italian Colonies and Spanish Colonies in the Eastern Hemisphere: Cie Des Forges 
& Aciéries de la Marine et d’Homécourt, Paris, France. 
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What The Buyer Needs To Know 


Number Forty-Four 


There was a book published not long 
ago that made such an impression on an 
advertising man of Chicago that he 
decided to advertise it at his own ex- 
pense. He said that it was a book he 
had waited for so long and so ardently 
that he felt he must tell other people 
about it —induce other people to read it. 

The book is called ‘‘CROWDS.”’ Its 


author is Gerald Stanley Lee. And the 
book might be called a philosophy of 
modern business. It claims the world 


is waking up to the fact that the Golden 
Ruleis practical,every daycommonsense. 

Here is an interesting extract from 
‘‘Crowds’’ which will give you an idea 
of its quality: 

‘In the United States some forty 
years ago, being a new country, and 
being a country where everything a man 
did was, in the nature of things, felt to be 
a first experiment, everybody felt demo- 
cratic and independent, and as if he 
were making the laws of the universe 
just for himself as he went along. 

There was a period of ten years or so 
in which every spool of thread and bit 
of dress goods—everything that people 
wore on their bodies or put in their 
mouths, and everything that they read, 
came up and had to be considered as an 
original first proposition, as if there 
never had been a spool of thread before, 
as if each bit of dress goods was, or was 
capable of being, a new fresh experi- 
ment, with an adventurous price on it; 
and before we knew it a moral nagging 
and edging and hitching had set in, and 
was fast becoming in America an Ameri- 
can trait, and fixing itself by daily repe- 
tition upon the imagination of the people. 

The shopping of a country is, on the 
whole, from a psychologist’s point of 
view, the most spiritual energy, the most 
irrevocable, most implacable meter there 
can ever be of the religion a country 
really has. 

There was no clergyman in America 
who could have made the slightest im- 
pression on this great national list or 
trend of always getting things for less 
than they were worth—this rut of never 
doing as one would be done by. What 
was there that could be done with an 
obstinate, pervasive, unceasing habit 
of the people like this? 

What was there that could be done to 
touch the imagination of the crowd? 

Six thousand women a day were going 
in and out of A. T. Stewart’s great store 
on Broadway atthattime. A. T. Stew- 
art announced to New York suddenly in 
huge letters one day, that from that day 
forward there would be one price for 
everything soldin his store, and that that 
price would be paid for it by everybody. 

A. T. Stewart's store was the largest, 
most successful, - original, and most 
closely watched store in America. 

The six thousand women became one 
thousand. 

Then two thousand. Some of them 
had found that they finished their shop- 
ping sooner; the better class of women, 
those whose time was worth the most, 
and whose custom was the largest, 
gradually found they did not want to 
shop anywhere else. The two thousand 
becamethree thousand, four thousand, six 


thousand, ten thousand, twelve thousand. 

Other department stores wanted the 
twelve thousand to come to them. They 
announced the one price. 

Hardware stores did it. Groceries 
announced one price. Then everybody. 

Not all the clergymen in America, 
preaching every Sunday for months, 
could have done very much in the way 
of seriously touching the imagination of 
the crowd on the moral unworthiness, 
the intellectual degradation, the national 
danger of picking out the one thing that 
nearly all the people all do, and had to 
do, all day, every day, and making that 
thing mean, incompetent and small, 
No one had thought out what it would 
lead to, and how monstrous and absurd 
it was and would always be to have a 
nation have all its people taking every 
little thing all day, every day, all they 
were buying, or that they were selling — 
taking a spool of thread, for instance — 
and packing it, or packing their action 
with it, as full of adulterated motives 
and of fresh and original ways of not 
doing as they would be done by as they 
could think up—a little innocent spool 
of thread—wrecking all their sins and 
kinds of sins on it, breaking every one of 
the ten commandments on it as an offer- 
ie, 

It was A. T. Stewart, a very ordinary- 
looking, practical man in a plain, every- 
day business, who arrested the attention 
of a nation and changed the habit of 
thought and trend of mind of a great 
people, and made a candid, direct people, 
a people that went with great sunny 
prairies and high mountains, a yea and 
nay people, straightforward, and free 
from palavering forever. A. T. Stewart 
was accustomed in his own personal 
dealings from day to day to cut people 
short when they tried to heckle with 
him. He liked to take things for grant- 
ed, drive through to the point, and go 
on to the next one. This might have 
ended, of course, in a kind of cul de sac 
of being a merely personal trait in a 
clean-cut, manful, straightforward Am- 
erican gentleman; and if Stewart had 
been a snob or a Puritan, or had felt 
superior, or if he had thought other 
people —the great crowds of them who 
flocked through his store—could never 
expect to be as good as he was, nothing 
would ever have come of it. 

It is not likely that he was conscious 
of the long train of spiritual results he 
had set in motion; of the way he had 
taken the habit of mind, the daily, 
hourly psychology of a great people, 
and had wrought it through with his 
own spirit; or of the way he saved up, 
and set where it could be used, everyday 
religion in America, and had freed the 
business genius of a nation for its most 
characteristic and most effective self- 
expression. 

He merely was conscious that he 
could not endure palavering in doing 
business himself, and that he would not 
submit to being obliged to endure it, 
and he believed millions of people in 
American were as clean-cut and straight- 
forward as he was. 

And the millions of people stood by 
him.’ 
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New Bridge over the Rhine at Cologne 


By CHARLES J. KAVANAGH* 


The question of bridging the Rhine between Coln and 
Deutz has under consideration for the’ last ten 
years but it was only in July, 1911, that tenders .were 
invited by the municipality of Céln for the construction 


been 


of a new street bridge to replace the existing pontoon 
structure. The resulting competition led to no definite 
selection, the prize committee deciding on closer exami- 
nation of.the best five designs that none could be recom- 


mended as fulfilling all their requirements. A second 


its surroundings, and even went as far as to indicate that 
likely to fulfill the re- 
It should be added that designs for other 
types of bridge were also submitted, which were pos- 
sessed of good esthetiea] 


a suspension bridge was_ best 
quirements. 


merit and were appreciably 
cheaper, but the decision was for the more expensive SuUs- 
pension bridge as better representing the ideals of the 
prize committee. 


GENERAL DESIGN 


The bridge is what may be termed a self-anchored sus- 
pension bridge. 


The suspension chains, instead of as 
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call for designs, limited to the first five firms, was in- 
itiated early in 1912, with the result that the design sub- 
mitted by the Maschinenfabrik Augsburg-Niirnberg <A. 
( was recommended for adoption, and was accepted by 
1 municipality of Coln, at a price of about 714 million 
marks. 
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[t is the auihor’s purpose in this article to set forth 
the chief points of interest in this structure, which em- 
braces very many original features, and to center atten- 
tion upon German methods of treatment. Before, how- 
ever, proceeding further it is well to remark that in the 
invitation 


issued to tenderers the municipality of Céln 
understand that what wanted first 


and foremost was a structure in complete harmony with 


Fave bidders to Was 


*Iingineer with Maschinenfabrik Augsburg-Niirnberg, Gus- 
tavsburg near Mainz, Germany. 
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customary being led to land anchorages, are ali hored by 


bolts to the stiffening girder itself and put it under com- 


pression. The stiffening girder is continuous over four 
supports, so that the system as a whole is three 
This 


of large dimensions built in Europe (and perhaps in the 


1nies 


statically indeterminate. will be the first bridge 


world) of this tvpe. “The designers, prior to entering 
upon their ealculations, made experiments upon a model 


bridge with a view to satisfying themselves as to hov 


the stiffenine girder would fatl under 


COMpression. 
Under test loads the stiffening girder was found to erip- 
ple between panel-points, and the calenlations for crip 
pling were made upon this basis. 

width of 


The entire the deck, including one roadwa 


and two footwavs, is between the 


stiffening girders, 


le 4) 
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as to provide clear, uninterrupted passage from sid 
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of box shape. The ends of the 
and the reactions are 
bearings by means of 


(The stiffening girder is 
The bridge has no anchorages, 
and. rests on load-and-uplift 


rollers, 
side, giving pedestrian traffic the facility of crossing over 
As the stiffening 
girders project above the deck, this transverse communi- 
cation would not be possible with footways cantilevered 
out. 


at will from one footway to the other. 


Every consideration has been given in the design to 
providing an unobstructed deck and free outlook upon 
the river, two points of paramount importance from the 
point of view of the public. The stiffening girders are 
made to serve as bulwarks or railings; their top flanges 
are at the uniform height of 36 in. above the footways 
for the whole length of the bridge. 

The fixed bearing of the stiffening girders is on the 
west pier; the other three bearings (east pier and both 
abutments) are movable longitudinally. 

In contrast to an ordinary suspension bridge with land 
anchorages, the deformation of this structure due to load- 
ing has no appreciable effect upon the internal stresses— 
that is, the internal stresses are the same whether the 
calculations are based upon the original system diagram 
or upon the deformed one. Further, under a tempera- 
ture change that is’ uniform in the whole bridge no ad- 
ditional stresses are induced, as the geometrical figure of 
the structure always remains similar. 

The main dimensions of the bridge are as follows: The 
middle span is 605 ft. (184.46 m.), and the two side 
spans each one-half of this, or 30214 ft. The width be- 
tween stiffening trusses is 62.6 ft. (19.1 m.) ¢. to ¢., or 
59.6 ft. and the width of roadway 36.7 ft. 
throughout. 
foreed-concrete construction, will be wider, 66.7 ft. (20.3 
The gradients of the approaches 
: 38, and the gradients on the suspension bridge 


in the clear, 
The approaches, which are to be of rein- 


m.) between railings. 
will be | 
1:40 on either side, joined at the middle by a parabolic 
curve extending 110 ft. each way from midspan, with 
versed sine of 161% in. 


vertical. 
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Cross-Section at Midspan 


GENERAL ELEVATION AND SECTIONS OF COLOGNE BRIDGE 


suspension chains are fastened to the girder by 24-in. pins. 


At the towers, the girder passes through a slot in the post 
allowing for expansion.) 


The photographic illustrations show the bridge as it 
will appear when built. 

Inasmuch as esthetics played so important a part in 
the selection of the design it will be of interest to touch 
upon this point with a view to seeing how the component 
parts were thereby affected. In their original design the 
M. A. N. submitted alternative designs for the suspen- 
sion chain made up as a riveted member, a cable, and an 
eye-bar chain; the latter mode construction was 
adopted, for the following reason: Esthetically the sus- 
pension chain built up of eye-bars is superior to a built- 


ot 


up member in that it is easier for the eye to grasp its 
correct technical function, and possesses an advantage 
over the cable construction in that its mass enables it 
when viewed from the distance to be well recognized as 
being the most important member of the structure. The 
selection of round-iron suspension rods allows of unob- 
structed outlook on the Rhine. The natural subdivision 
of the stiffening girders into rectangular areas by the 
longitudinal and vertical splices eliminates all chance 
of monotonous perspective. 

It was at first thought that the top flange-plates of this 
girder, which are 36 in. (90 em.) wide, would work dis- 
cordantly and prove disturbing to the outlook on the 
river. By building a full-size wooden model two panels 
long, the bridge company proved that no inconvenience 
could this cause, and demonstrated at the 
same time the esthetic merits of their design. 


arise from 


Ust oF NICKEL-STEEL 


Nickel-steel is used for all the main structural parts 
of the bridge: stiffening girders, suspension chains, floor- 
beams. 

Carbon steel is used for the towers, hangers, windbrac- 
ing, stringers, and floor troughing. 
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Cross-Section at Tower 


The total amounts of the different metals in the struc- 
ture are, approximately: 


Tons 
Nickel steel . ‘ ; y . a Bed na Nai aries 6500 
Carbon steel . : ‘ ee 2200 
Cast steel .<. Ee Oe OT ee 220 


In view of this being the first large bridge to be built 
of nickel-steel in Europe it will be of interest to note 
the permissible working stresses decided upon. The steel 
contains 1.5% nickel and certain percentages of chrome 
which the rolling mills hold secret. 

The permissible working stresses are: 


(a) MILD STEEL Kg. per Ib. per 
sq. cm. sq.in. 

(1) Road and footway construction..... 800 11,400 
(Under steam-roller loading) ae (1000) (14,200) 

(2) Windbracing. PON otc Aa, peace ian 1000 14,200 
(3) Rivet shear: For road”and footways 650 9,200 
For main girders and windbracing 900 12,800 


(4) Rivet bearing: Twice the shear values 


(b) NICKEL-STEEL 


(J) Floorbeams. . 1200 17,000 
(Under steam-rolier loading) (1650) (23,400) 
(2) Suspension chains: Vertical load only 1760 25,000 
Vertical load, wind and temperature. . 2160 30,700 
(3) Stiffening girder. . 1650 23,400 


STIFFENING GIRDER 
The fixed bearing of the stiffening girder is on the 
west pier at point 12, the other three bearings being mov- 
able. The girder is arched upward for better appear- 
ance. It is of box section, or rather inverted U-section, 
with top flange-plate but open at the bottom to facilitate 
inspection and repair. For a comparatively small length, 





NGINEERING 





NEWS 









} | 
SRVTAWIT, Geen hk ai mem, 
3 aoa a } 


; 
¥ 
é 
3 
i 


~ -he 96.8" bs Ns 








RTI ATA RNAI IN ROOT. 


between points 1 and 38, the top flange-plates also are 
discontinued, so as to permit of the suspension chain 
being brought in between the webs. At the ends of the 
stiffening girders the suspension chains are connected to 
the girder, i.e., anchored, by bolts 24 in. (600 mm.) in 
diameter. 

The web plates of the girder are 4% in. (20 mm.) 
thick, and from 126 in. to 216 in. (3.20 to 5.50 m.) deep, 
which great depth necessitates their being spliced on the 
center line. Rigid internal diaphragms are provided at 
frequent intervals, and the stiffening girder is liberally 
proportioned to withstand crippling under the enormous 
compressive load of 4000 tons which the suspension 
chains induce. Erection splices are arranged in every 
second panel. 

SUSPENSION CHAINS 

The chains are of nickel-steel. The consecutive pan- 
els of eye-bars* are connected together at panel-points 
by 12-in. (300-mm.) bolts (except near the ends, where 
larger pins are required because fewer and wider bars 
are used). The permissible bearing pressure is taken at 
45,000 Ib. per sq.in. (3170 kg. per sq.cm.), and for the 
weakest portion of the eye-bar the allowable stress is 
taken at 23,700 Ib. per sq.in. (1670 kg./em.*?) ‘The eye- 
bars are strengthened by reinforcing plates at the eye. 

The ordinate to the chain parabola in the middle span 
is 60.5 ft. (one-tenth the span); in the side spans 7.58 
ft. 

The number of bars in each of the two chains varies 
from 6 to 12; their thicknesses range from % in. to 
1 in. (22 to 25 mm.). From the tops of the towers down 
to the anchorage pins at the abutments the number of 
bars gradually decreases (so that the chain can be 
brought in between the webs of the stiffening girder), 
but the width of bar is increased so as to maintain the 
sectional area of the chain constant; the maximum width 
of bar, occurring at the anchorage pin, is 59 in. (1.5 m). 


TOWERS 


The design end proportions of the towers are shown 
by the illustrations. The tower posts are liberally stif- 
fened with internal diaphragms, and have manholes for 
inspection and jiainting. 

The maximum load per tower is 3600 tons, and in ad- 
dition the towers are subjected to bending moments from 
wind pressure. 

The stiffening girder passes through a slot in the base 
of the tower post (so as to be free to expand and con- 
tract), and rests on a roller-bearing inside the tower. 
Sufficient clearance is given between post and girder to 
permit of painting. 


*Not eye-bars of the American type, but plates with parallel 
edges, and a hole bored near each end to take the pin. 
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the bridge become steeper, changing from 1: 
Uniform temperature 
difference of 
stiffening girder 
CMTS}. 
As the bridge has no Jand anchorages, the pull the 
suspension chain cannot be taken up until the stiffening 
girder 


change 
18° F. 
changes the deflections by 


flections: a 


and 
(7 


in. 


is crected and ready to be put under compression. 
The erection of the stiffening girders and the chains wil! 
therefore proceed simultaneously, on special staging, and 
it will be so conducted that the stiffening girder is com- 
pleted first. 


Though the completed bridge is statically indetermin- 








October 30, 1913 


62.7’ C.70C. 


COLOGNE BRIDGE: 





ME o cow coe eee =e 
4“ 


< 

ale 

A 

% 

¥ 

i 

>t ; 

he 18” sll 


CROSS-SECTION AT TOWER 
ate in the third degree, it will be erected as a deter- 
minate structure; to this effect three hinges will be built 
into the stiffening girder; at the towers and at mid- 
span. Besides insuring absence of undesired initial 
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Cross-Section near Tower 


Cross-Section showing Traveler and Main 
Pier of Cantilever Truss 


Fig. 6. TRAVELER AND FALSEWORK FOR CHAIN 
ERECTION, COLOGNE BrIDGE 
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stresses, this also simplifies the caleulation of the erec- 
tion stresses and deflections. 

When the stiffening girder is finished and the sus- 
pension chain connected thereto every third hanger will 
be coupled up. The staging carrying the chain: will then 
be removed and the remaining hangers coupld up and 
adjusted by means of the turnbuckles to bring the pin 
points into their correct positions, after which the splices 
in the webs and flanges of the stiffening girder at the 
three hinge-points will be riveted up 
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Precipitation and Runoff, Ishikari 
River, Japan, with Special Re- 
lation to Ice Conditions 

By B. OKAzAKI* 


some years ago the author attempted to determine the 
ratio of stream flow to precipitation in the Ishikari River 
made 


and dis 


drainage area, Japan. For this purpose he 


a long-continued series of gage observations 
charge determinations, particularly at the Tsuishikari 
stations 
located in the drainage area above Tsuishikari. To his 


disappointment the author found that the available data 


gage section, and oi precipitation records at 20 


i 


showed the annual runoff to be in excess of the annual 
The author thought that 
might be due to (1) uncertainty, unavoidable to some 
and (2) 


in the way of determining the discharge when ice pre- 


precipitation. this anomaly 


extent, In the measurement of snowfall defects 
vails in the river, caused by applying the gage readings 
of this season to an open-water discharge eurve. It seemed 
that the discharge under ice cover should be something 
different from that in open water for equivalent gage 
height, particularly when the ice forms very thick and 
abounds with slush and anchor ice. 

To test the soundness of these assumptions the author, 
in February and March, 1908, and January, February 
March, 1909, had his assistant, 
ure the real discharge under ice 


and IX. Sakamoto, meas- 
with a 


meter put into the stream under ice, through holes made 


cover current 


at suitable distances apart in a cross-section. By open- 
ing the holes in the ice it was found, in a majority of 
cases, that the water running up through newly-made 
holes soon reaches to a level nearly flush with the upper 
surface of Thus 
it is seen that a cross-section of the running stream is 


the ice cover and then rises no more. 
diminished by the thickness of ice varying from point 


to point in the same cross-section. Besides the ice cover, 
it sometimes happens that a portion of the stream cross- 
section is choked up with slush and anchor ice as shown 
by Fig. 1, which represents the actual state of a cross- 
section of the Ishikari River at Fukagawa as measured 
in the winter of 1908. Trregularity of the ice condition 
a stream is forcibly illustrated by the cross-sections 
of the river at Tsuishikari in 1908 and 1909 
(Figs. 2 and 3). For 1909 (Fig. 3) gagings are shown 
at the regular station and also at points 400 ft. 


ot 


same 


up- 
stream and 400 ft. downstream from the station. From 
no such rela- 


tion between the gage height and the corresponding dis- 


hese sections it seems that there ean be 
charge under ice as exists in the case of open water. 


A series of 35 observations, covering January, 1908, 


to March, 1909, made by the assistant already named, 
shows that the ratio of the mean velocity in the vertical 
to the corresponding mid-depth velocity varies from 79 
93%, the average of all being 84%. At the Tsuishi- 
Ishikari River the ratio 
the average of all being 86%. 


1 


to 
kari varies he- 
The 
same observations also show that the discharge under ice 
cover is always less than that for the equivalent gage 
height in open water, the ratio varying from 21% to 
93% for the year 1908 and from 12% to 61% for the 


section ot the 
tween 85 and 87%, 


er 


*Chief Engineer, 
Sappora, Japan. 


Ishikari River Improvement Works, 
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1909. At the Tsuishikari section the said ratio js 
o3% for 1908 and 61% for 1909, varying from year to 
vear. 


year 


Table L gives similar and other data for a num- 
gaging the Ishikari 
tributaries. 


ber of and its 


stations on River 

Thus far there seems to be no definite relation between 
vage height and discharge, and it may be concluded that 
the observation of height under ice condition i: 
not so important as in the case of open water; however, 
the gage heights under ice condition set the limit of 
maximum flow and -tend to show any breaks in the con 
tinuity of the discharge. 


Fave 


On that account, they must be 
observed throughout the whole season, though they d 
not serve an accurate basis for computations. Conse- 
quently careful direct measurement of winter discharge 
must be made, though it is not necessary to perform it 
every day, as the daily gage and climatic observation may 
well suffice to give information as to the discharges 
termediate of the said actual measurements done at some 
such short intervals as ten days. 
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rABLE 1 


Mean deptns in ft 


Gage To 
River station Date water! Ice? 
[shikari Barraguto. . Feb. 15, ’08 yh 1.7 
Ishikari Barraguto. Feb. 16, 08 2.21 1.7 
Isnikari.... Barraguto Feb. 17, ’08 1.96 1.9 
[shikrai Barraguro Feb. 18, ’08 1.61 2.1 
[shikart . Tsuishikari Keb. 22, ’08 3.66 2.6 
[shikari Tsuishikari Feb. 23, ’08 3.82 2.6 
Isnikari Tsuishikari Feb. 24, ’0O8 3.80 4:3 
Ishikari Coes Tsuishikari Feb. 25, ’08 3.66 2.3 
PeniRAth<c< ss Tsuishikari. Mar. 16, 08 3.45 2.72 
Ishikari..... Tsuishikari. Mar. 16, 08 3.48 2:7 
Mean 3.65 
[shikari. . Tsuishikari Jan. 27,’09 2.90 1.9 
Ishikari... . Tsuisnikari 4 Jan. 28, ’09 2.87 2:6 
Isnikari... Tsuishikari Jan. 30, ’09 2.76 1.9 
Ishikari Tsuishikari Feb. 5, ’09 3.06 - 2.0 
Isnikari Tsuishikari ; Feb. 23, 09 2.60 2.5 
Ishikari Tsuishikari Feb. 23, '09 2:72 2.4 
Ishikari Tsuishikari. 7 Feb. 24, '09 2.63 2.4 
Ishikari Tsuisnikari Mar. 23, ’09 2.84 2.4 
Mean 2.80 
Ishikari Tsukigata Feb. 28, "O08 25.35 3.9 
Ishikari.. Tsukigata. Feb. 29, ’08 25.36 3.6 
Ishikari Tsukigata Mar. 1,08 25.36 3.6 
Isnikari Tsukigata Mar. 2,’08 25.30 3.6 
Mean 25.34 
Ishikari ; . Takikawa Mar. 3, ’08 75.31 23 
Po .... Takikawa Mar. 4, 08 75.32 2:7 
Ishikari...... ... Takikawa. Mar. 5, 08 75.25 2.1 
Mean 75.29 
Isuikari Takikawa . Feb. 1, ’09 74.79 1.3 
Isaikari... ; Takikawa.. Feb. 3, 09 74.88 + 
Ishikari. .. Takikawa... .. Feb. 18, ’09 75.10 1.3 
Ishikari. Takikawa .Mar. 19, ’09 75.10 2.1 
Mean 75.00 
Ishikari Fukagawa Mar. 11,’08 158.58 1.8 
[shikari Fukagawa Mar. 12,’08 158.56 1.8 
Ishikari... .Fukagawa Mar. 13,’08 158.68 1.8 
Mean 158.61 
Toyohira . Tsuishikari wis Feb. 23, ’O8 5.05 2.1 
Toyohira Tsuishikari . .Feb. 24, ’08 4.95 2.1 
Toyohari Tsuishikari . Feb. 25, ’08 4.95 1.9 
Toyohira Tsuishikari. Mar. 15, 08 2.8 
Toyohari . Tsuisaikari. .Jan. 28, ’09 1.4 
Toyonira . Tsuishikari Jan. 29, ’09 1.5 
Toyohira . Tsuisoikari. ‘ Feb, 5, ’09 1.7 
Toyohari Tsuishikari. Feb. 22, ’09 1.6 
Toyohira Tsuisoikari Mar. 23, ’09 1.7 
Toyohira ROUND cc 6 oe. o Ge end wen Feb. 10, ’09 2.3 
Ebetsu .Ebetsu. . Feb. 25, ’08 6.22 2.0 
Ebetsu. .Ebetsu. Feb. 26, 'O8 6.16 2.0 
Ebetsu. . Ebetsu. . Mar. 15,’08 6.33 2.6 
Ebetsu. . Ebetsu. . Jan. 29, '09 5.64 1.3 
Ebetsu. . .Ebetsu. Jan. 31,09 5.38 3.2 
Ebetsu. Ebetsu. Feb. 4, '09 5.53 1.4 
Ebetsu Ebetsu. Feb. 22, ’09 5.52 1.5 
Yubari Kuttari. . Feb. 29, ’O8 iS: 2:7 
Horomui Horomui Feb. 26, 08 4.4. 3.0 
Bibai... .Minenobu- Tsukigata road Feb. 27, ’08 2.45 1.5 
Shibetsu Ishikari. Mar. 1, ’08 25.36 . 
Soracni Railway Mar. 3, ’08 79.09 2.1 
Soracai Railway Mar. 5, ’08 79.05 2:1 
Mean 79.07 
Sorachi. . Railway. Feb. 2, ’09 78.84 2.2 
Sorachi. Railway Feb. 3, 09 78.85 2:1 
Sorachi.... Railway Feb.419, ’09 79.31 5.5 
Sorachi.... Railway Mar. 19,’09 79.19 4.7 
Uriu Kofudi. Mar. 6,’O8 114.74 2.9 
Uriu Kofudi. Mar.7,’0S 114.77 2.9 
Mean 114.76 


* Nine columns of the original table have been omiited for lack of space, but the data omitted may be 


not include temperature) and maximum and minimum ice depths. 


1From ice surface to water surface after water surface came to rest in case water rose in hole cut in 


the maximum, wito an extreme of 7 ft i 
The ratio of mean to mid deptn velocities ranged from 93 to 79%. 


The complete discharge diagram for winter must be 
prepared by plotting the days as abscissas and the re- 
sults of actual discharge measurements as one of the or- 
dinates, with the temperature, the gage heights and the 
discharges for the equivalent 
as the other ordinates. 


gage heights in open water, 
The results of the said actual 
discharge measurements plotted may suffice to form a 
fairly accurate curve for winter discharge, the inter- 
mediate points being plotted by the aid of the said tem- 
The 
degree of accuracy obtained will depend upon the num- 
ber of actual discharge measurements and the stability 
of the weather. 

From the results obtained by our actual 
measurements for two winters, commencing with Jan- 
uary, 1908, we were able to find out the annual dis- 
charge and hence its relation to the annual rainfall for 
the two years from October, 1907, to September, 1909, 
inclusive. <A general the 


perature, gage heights and open-water discharges. 


discharge 


resumé of results obtained 
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DISCHARGE MEASUREMENTS UNDER ICE CONDITION FOR ISHIKARI RIVER AND ITS TRIBUTARIES 


, and from 3 to say 0.5 ft. for tae minimum, witn a number of cases of no ice 
*Per cent. which actual disenarge was of discharge computed by open-water ratin 
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1908—1900* 


Mean velocity? 


Net sectional area ft. per sec. for Discharges, sec.ft 


of Gross Net Per ©} open 
Snow Water Sq.ft gross area area Actual sq.mi. water* 
0.5 18.5 7421.3 63 0.38 0.61 1495.2 O.S1 
0.5 IS. 6 5192.0 $4 0.22 0.50 2581.5 0.45 
0.5 IS.4 7605.0 64 0 42 0.65 $920.9 O.87 
0.5 18.1 7968 0 OS 0.51 0.74 5921.1 1.06 
0.5 9.5 3683.0 74 0.94 1.28 $723.7 0.87 
0.5 9.6 3732.3 74 0.93 1.26 1718.8 0.87 
0.5 9.6 3568 .0 71 O.83 1.17 1180.8 0.77 
0.5 9.5 3658 5 73 0.93 ,.27 1639.9 0.86 
0.6 9.3 3422.8 6S O.8S 1.26 1336.2 0.81 
0.6 9.3 3281.3 66 0.87 1.31 $329.9 0.81 
Mean 4488.2 53 
O.8 9 3687.0 78 0.95 1.22 1496.0 0.83 
O.8 8.9 3647 .0 77 0.92 1.19 4357.2 0.81 
O.8 8.6 3535.0 77 0.94 1.22 4297.8 0.79 
1.0 &.6 3478.0 77 0.92 1.20 4182.4 0.78 
0.4 8.9 3393.0 72 0.87 1.21 4115.2 0.76 
0.4 9.1 3512.5 73 0.74 1.02 3579.2 0.66 
0.4 9.0 3471.0 73 0.74 1.02 3523.9 0.65 
0.7 ey 3348.0 72 0.96 1.33 $436.6 0.82 
Mean 4123.5 ( 
: 3 9.0 2586.7 66 0.69 1.04 2695.5 0.74 
1.1 9 0 2546.1 65 0.67 1.02 2606.8 0.71 
9.0 2604.9 67 0.69 1.08 2807 .0 0.77 
1.) 8.9 2521.9 65 0.71 1.08 2729.0 0.74 
- : Mean 2709.6 25 
0.7 5.6 1587.0 70 O.86 3.22 1942.3 0.86 
0.7 5.6 1566.9 69 0.83 1.21 1889.1 0.84 
0.7 5.6 1539.9 6S O.S1 1.20 1842.0 0.82 
F Mean 1891.1 d 37 
0.9 4.8 1423.9 72 0.77 1.06 1506.8 0.67 
0.9 1.9 1455.5 72 0.84 1.17 1702.3 0.75 
0.3 §.1 1344.0 64 0.75 1.16 1560.5 0.69 
1.3 5.3 1290.0 60 0.66 je 1433.2 0.64 
re? Mean 1550.7 34 
1.1 5.0 180.3 17 1.22 2.60 1248.2 0.89 
..3 5.0 39.2 13 1.09 2.54 1116.3 0.79 
aI 5.0 448 4 44 1.37 2.67 1195.5 0.86 
Mean 1186.7 52 
0.5 4.5 273.7 55 0.53 0.96 262.3 0.82 
0.5 4.4 263 .2 D4 0.52 0.94 249. 6 0.77 
0.5 4 271.6 56 0.55 0.98 266.4 0.84 
0.5 4.6 274.7 53 0.54 1.01 279.4 0.87 
0.9 3.5 224.0 5S 0.48 0.82 184.7 0.58 
0.9 3.5 212.4 55 0.55 0.99 210.6 0.66 
1.0 3.5 194.0 51 0.38 0.75 144.9 0.45 
0.4 3.5 210.2 54 0.44 0.80 169.0 0.53 
0.3 3.7 213.0 53 0.52 0.99 209.8 0.66 
0.8 5.2 290.5 54 0.27 0.50 143.9 0.57 
0.5 5.8 682.1 63 0.76 1.19 815.0 0.87 
0.5 5.6 678.2 64 0.85 I .aa 912.2 0.97 
0.5 5.8 651.4 57 0.98 1.72 1089 .2 1.18 
0.7 §.5 811.1 77 0.91 1.19 965.0 1.03 
0.7 5.2 769.5 77 0.70 0.92 705.0 0.76 
0.8 §.3 772.0 75 0.85 4.13 880.1 0.94 
0.3 5.3 4aa.a 71 0.73 1.02 747.8 0.80 
1.0 5.0 302.5 53 0.26 0.50 150.4 0.34 12 
0.5 10.3 664.7 71 0.14 0.20 132.2 0.57 
0.3 3.4 57.0 54 0.39 0.72 41.3 0.60 
0.7 15.32 100 1.73 1.@ 26.3 1.19 
0.9 5.7 331.6 43 0.91 2.10 697.4 0.66 
0.9 5.7 294.8 38 0.82 2.12 634.5 0.60 
Mean 666.0 21 
0.8 3.2 295.2 40 0.89 3.23 658.5 0.62 
0.8 3.¢ 309 . 2 42 0.91 2.17 672.4 0.64 
0.6 asa 347.3 30 0.52 1.71 594.8 0.56 
ee 4.5 414.8 38 0.46 1.22 505.7 0.48 
1.7 7.0 713.6 60 0.31 0.53 380.6 0.59 
2:7 7.0 718.0 60 0.31 0.52 375.3 0.57 
Mean 378.0 54 


derived from that here given, except weather (which did 


\ for 
‘From 13 to 2 vertical velocity curves were taken. 


x curve 


ice. ?Tne general range of ice depths was from 5 to 2 ft 


from our climatic observation and hydrometric measure- 
ment is given by Table II. The data given lead to the 
conclusion that in one year the discharge is 98.5% and 


TABLE IT. COMPARATIVE TABLE OF RAILFALL AND DISCHARGE, 


ISHIKARI RIVER, JAPAN 


(Gauge section at Tsuishikari; drainage area, 5,321 sq.miles 


a ; 7 ; Tain gauges set at 
20 stations within the drainage area 


See Table I. for some details). 
From Oct 
to Sept 


inclusive 


1906 From Oct 
1908 to Sept 


1908 
1909 
inclusive 

Max. discharge, cu.ft. per sec 
Mean discharge, cu.ft. per see 
Min. discharge, cu.ft. per sec 


100,020 
16,020 


113,720 
16,250 


3,970 3,630 

Total discharge, cu.ft 544,227,694,400  512,491,968,000 

Total discharge equivalent in depth, M.M 1,024 1021 

Total precipitation, M.M 1,039 1,099 

Per cent. discharge of precipitation 98.5 97.9 
Assumed per cent. discharge under ice 
cover is of that computed for the equivalent 
gage heights in open water, from the results 
of oceasional actual discharge measurements 

in ice season 53 61 


in the other 97.9% of the corresponding rainfall. The 
percentages thus obtained seem to be too high and it is 
probable that there may be uncertainty in the measure- 
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recipitation, particularly of snow- 
added that 11.49% of the total 
remaining 


reny he 
area is cultivated and the 
is mostly lor grass land. 
flood of 


ratio of 


WOOd 


ease of the record July, 1904, 
runolf 
Ishikari 


duration of 


were able to determine the 
1: 


Orrespondiug 


rainfall for the 


River and its tributaries. The 


{he flood 1S assumed to have heen the time 


from the rising of the stage above the mean to 
mean. At Tsuishikari 
rainfall was found to be 
flood duration of 288 hours. A 
31% probably feeds the 


following lower 


to the 
runofl 


falling back 
the ratio of 
69% for the 
remaining 


the 


part of the 


discharge for mean and 


stages. 


The 


Waldeck ee Dam, Germany 
By Ropert GriMsHaw* 


In 1911 there was put under construction near Wal- 
deck, in the German principality of the name, a 
160 ft. high. The dam will 
Eder for the threefold purpose of 
the low-water level the River Weser for 
that and to feed the Rhine-Ems 
(2) fleod protection, and (3) developing power. 
The project is a part of a great system of hydraulic 
which the 
ML500,.000.000 


same 
dam about 


the River 


masonry store 
Water on 
(1) 


navigation in 


raising 
stream 
Canal: 
im- 
appro- 

1905. 


Government 
$125.000,000) in 


Prussian 
(nearly 

The Waldeck Dam will form a reservoir having 
mum water depth of 138 ft.; 
LOO,000 Cu.m., or 


provements for 
priated 
a max!- 
a storage capacity of 202,- 


some 53.5 billion U.S. gal.; a length 
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NEWS 


WALDECK Sroracge Dan, 


Karl Oenike, 1 


THE 


(From a 


GERMANY 


sketch by serlin.) 


at Hermfurt (not far from the Waldeck Dam) for the 
vears 1905-10 18.8 cu.m., the winter flow having 
heen 29.6 and the summer flow 8.2 cu.m. The range of 
flow is from 900 to 1 cu.m., and the greatest summer flow 
250 Cu.m. 

With 10% of the storage capacity held as an emergency 
reserve, the new reservoir will prevent the flow of the 
River Eder from ever falling below 6 cu.m. (1558 U. 
S. gal.) per sec. The maximum flow that will be per- 
mitted will be 250 cu. m. per (the same as the 
which can do no damage. 


Was 


second 
highest summer flow), 

Of the 2925 acres comprising the reservoir site, 2325 
land and 600 acres in A number of 
villages and many farms will be flooded by the 
reservoir and 150 families will be compelled to find new 


homes. 


farm forest. 


small 


are 


SECTION THROUGH 
GATE TOWER 


GENERAL PLAN 


“Pap oa ot. > Zo: > 


a Matis “Pe papas repent erp 


Fia. 2. oF WALDECK 


GERSIANY 


PLAN AND SECTIONS 
STORAGE Dam, 


or 16.78 miles, and an area of 1170 hectares, « 
The drainage 


which area 40% 


of 27 km., 
2925 acres. 


miles, of is wooded. The highest point 
area is 2722 
will be 666 ft. 
tide post. The average yearly rainfall 
for the drainage area is 33 in. The 


in the drainage 
the dam 


Amsterdam 


ae , 
sole” of 


above the zero point 
on the 


average river 


*Dresden, Germany. 


area above the dam is 542 sq. 


above sea level and the 


flow 


1 IRs oe ara Me 
Aiea) =p. a oe es = ah Be PAA 
K~ 3216 --->~ 


119 68" wm co BUTE 


HNN THE 


UW arr sense 


SECTIONAL PLAN AT LEVELOF THE AXES oF THE OUTLET PIPES 


SECTIONAL PLAN 
6.50BELOW ROAD LEVEL 








4 Phe entire project will cost M.19,750,000 (81,902,380), 

which M.9,000,000 ($2,142,850) is for land, M.7,900,- 

) (81,880,950) for the dam, and M.2,850,000 ($678,- 

») for roads, ete. 

Fig. 1, reproduced from a sketch, shows the dam as it 
appear When completed. The line drawings com- 





Fie. 3. CLEANING Out THE River Bep, Apr. 24, 1911 





ined in Fig. 2 show the general design and dimensions 
the structure. Figs. 3, 4 and 5 are reproduced from 
jotographs showing the dam at different stages of its 
nstruction. 
The stratum on which the dam rests is firm and water- 
sht. The dam is built of grauwack (graywacke or fissile 
ale), of which there is plenty in the neighborhood, laid 
mortar |c¢yclopean masonry |. 








October 30, 1913 ENGINEERING 











The greatest pressure within the dam is 19.: 
sq.cm. 278 lb. 


the tangent to 


Fie. 5. Masonry UNDER ConsTrrucTion, Sept’. 9, 


Fia. 4. Generat View or Damsitre. Frrst Diversion CANAL AND TAILRACE, JUNE 22, 


Fras. 3 To 5. Construcrine THE WALDECK 


pressive strength of eravwacke Is about 1500 k 
em. (21.554 
greatest pressure 


masonry is taken as 


considered. 
On the 


NEWS 


he outline of the cross-section. 


Dam, GERMANY 


per sq. in.), 


eT 
measured in the direction of 
The com- 





1912 





sq. 


SO times the 
The specific gravity of the 
2.5; and the water pressure is not 


stream side the dam will have a water-tight 


cement coating, which will be protected from mechanical 


injury by a 30-in. wall of rough quarry-stone. 


R54 


To guard 


> 


against possible seepage there are provided 


“bleeders.” The ground plan of the dam has a radius of 
305 meters or 1,000 ft., the arch being used to allow for 
alterations in length from changes in temperature. 
There will be necessary about 300,000 cusm. (79,2951,- 
VOO cu.ft.) of masonry. About two-thirds of this will be 


stone, one-third mortar consisting of 1 volume of lime, 


114 of trass (volcanic slag) and 2 of 


sand (lime-trass 
mixtures are in wide use in Germany for hydraulic con- 
struction). 

About 6 m. (19.68 ft.) above the sole of the dam 
there will be 12 iron pipes, 6 at each bank, laid pairwise 
in the canal, 4 m. (13.12 ft.) wide and 3.75 m. (12.30 
ft.) high. These serve to feed the turbines; the penstocks 
of the latter on the left bank are 1.50 m. (4.92 ft.) in- 
ternal diameter: those on the right bank, solely for us 
in case of high water, are only 1.35 m. (4.43 ft.). Each 
overflow pipe is supplied with the necessary cut-off valves, 
in pairs one behind the other for safety; in case of 
emergency each pipe can be closed by an iron plate held 
in place by the pressure of the water. That part of the 
masonry containing these overflow pipes is thicker than 
the rest. 

Although the entire scheme is based on a maximum 
flow of 250 cu.m. (66,043 gal.) per sec., the central por- 
tion of the dam is supplied with an overflow for high 
water, 152.5 m. (500 ft.) long, and permitting a depth 
of overflow of 1.45 m. (4.76 ft.). The overflow would 
run down the lower face of the dam and fal! into a bed 
‘ of water 6 m. (19.68 ft.) deep. 

Besides this high-water overflow, there are also 14 cir- 
cular emergency openings, each 2.55 m. (8.36 ft.) in 
diameter, located 14.4 m. (47.2 ft.) below the crest of 
the dam. These are normally kept closed. Their cross- 
section is sufficient to pass the entire maximum flow as 
soon as the level reaches within 10 m. (32.8 ft.) of the 
of the dam. The most important outlets will be 
built after the dam is finished; the canals which are to 
contain the pipes will remain open at first, to let the 
water of the Eder flow away. To prevent damming back 
these are at first 3.5 m. (11.48 ft.) deeper than they will 
be finally. 

The entire foundation trench for the dam, covering 
about 1.25 hectares (314 acres) had to be excavated 3 to 
4m. (9.84 to 13.12 ft.). To divert the water of the Eder 
around this area, diversion channels were built. First the 
portion of the dam on the left slope and as far as pos- 
sible from the right slope, where the Eder flows, was con- 
structed, and in this the three conduits for the under- 
ground flows were built. Then the Eder was turned into 
these and the old bed dammed; so that the ditch could be 
dredged out. 


crest 


The rock at the dam site was blasted away until a thor- 
oughly firm unweathered stratum was reached. About 
200,000 eu.m. (7,062,800 cu.ft.) and rock 
were excavated, and about 10,000 blast-holes bored by air- 
drills. A total of 24 tons of Astralit were used for blast- 
ing. 

About 250 cu.m. (8829 cu.ft.) of mortar were made 
per day. Three locomobiles, totaling 500 hp., were used 
to drive the mixers, etc. About 200 masons were engaged 
and put up 700 cu.m. (24,720 cu.ft.) of masonry per day. 
Besides, 200 men washed and brushed the stones; about 
390 worked in the quarries; in all there were about 900 
at work. 


of loose soll 
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The Private Irrigation Project as an 
Investment 
By ‘THomAs Brrry* 


Under the controlling influence of the laws of mos 
of the Western States highly profitable revenue from th 
actual conveyance of water from the source of supply t 
the lands of the various and numerous consumers ha 
not been the basis of the anticipated profits which hay 
influenced the banker to finance irrigation undertakings 
In the sense herein assumed, the private irrigation pri 
ject is one in which the chief attraction has been a mor 
or less large body of land, ostensibly acquired at a nomi- 
nal price, and which it is hoped to resell at a handsoine 
advance over the combined original and reclamation 
costs. 

To the investor probably no line of established in- 
vestment has so many unpleasant memories as that of 
irrigation, while to the promoter and the broker it has 
been a source of varying recompense, depending on their 
moderate or immoderate methods and desires. The sat- 
isfactory and lasting reward has come to the genuine far- 
mer who has loyally accepted the trying experiences of 
successfully transforming the desert—to him the results 
have been comparatively and highly profitable. Alone, 
the private project has a less hopeful outlook than if the 
field as a whole were under review. 

There can be no doubt in the minds of those who 
have been long and closely associated with the develor 
ment and operation of irrigation properties that there is 
sound reason for the general unfavorable attitude exist- 
ing amongst financiers toward such investment. That 
this should be so, and that no remedy has been evolved 
and applied, cannot surely be evidence that the busi 
ness of irrigation, unlike other legitimate undertakings, 
has not the inherent qualities necessary to all round suc- 
cess. The energetic farmer with a knowledge of agricul- 
tural principles flourishes and makes money under irri- 
gation to a degree unknown in similar pursuits in the 
humid states. Between the first cost of the land plus 
the cost of reclamation, and the results of the successful 
farmer there is usually a wide margin of capitalized Jand 
value in which the estimated profit of the undertaking 
exists. Experience has demonstrated, however, that this 
margin too often passes’ in course of time from a poten- 
tial profit-producing asset to one whose worth can be 
reckoned with only in estimating the loss in the invest- 
ment. 

With extensive highly attractive land areas available, 
the tendency has been toward over-estimation of the pos- 
sibilities of the water-supply and, as a consequence, over- 
development, in which canals have sometimes been con- 
structed and extended to command areas impossible of 
satisfactory reclamation. The charges for the cost o! 
water rights and administration were approximately ar 
rived at by the process of dividing the estimated cosis 
in each case by the estimated area to be served, and 0: 
this foundation were esfablished for all time upon tli 
issuance of an agreement or water deed. It was usual!) 
necessary to give definite values to these, as between t! 
company and the prospective homemaker, before can 
construction commenced, it being desirable for financi 


*Or gerry & Winterhalter, Consulting Engineers an 
Agriculturalists, Hearst Building, San Francisco, Calif. 
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easons that agreements for the purchase of as many 
vater 
ion, showing thereby an encouraging nucleus of land 


rights as possible, be a preliminary to promo- 


settlement. In cases where there was a materia! over- 
stimation, it followed, in the resulting adjustment of 
lhe water-supply to the reduced land area, that the actual 
unit development and administration 
vreatly increased, which, with the aggregate estimates of 
construction often much below the actual cost, naturally 
meant a disadvantgeous remodelling of the profit plan 
of the company, 


There are projects both: of undoubted and doubtful 


costs of were 


value in a physical sense that have had to commence op- 
erations under a severe financial handicap in that only 
a deplorably small proportion of the face value of the 
irrigation bond has gone into the actual development of 
ihe property. In such cases it must appear that as be- 
tween the investment side of the project on the one hand, 
and the ultimate agricultural outcome on the other. the 
financial manipulators have not been true to their trust, 
and that they have shown very doubtful generosity to- 
ward the welfare of the prospective homemaker. 

In a broad sense, agriculture in itself is not specula- 
tive. It is a stable and profitable industry in which the 
workers do not accumulate abnormal wealth overnight, 
and when it has to start on its transforming journey 
under an unduly heavy financial burden, in other words, 
when its stock is deeply watered, naturally its satisfac- 
tory progress is made doubtful. 

The welfare of some properties has been more or Jess 
seriously jeopardized by due consideration not having 
been given to the selection and classification of the lands 
to be served, topographically, and with reference to the 
effect of the character of the soil on the agricultural fu- 
ture. 

In the early days although land with water sold at 
comparatively low prices the market and transportation 
facilities were in many cases unfavorable, and as a re- 
sult the settler was often rich in the abundance of his 
crop, but poor in cash. Further, the farm unit was very 
often too large to be efficiently handled by the farmer of 
small means, which resulted in the crop product per acre 
being low, and the unit cost of production high. 

With the advance in irrigation-engineering knowledge, 
and the accumulation of hydrographic data pertaining to 
most of the Western streams of importance, irrigation 
development could not continue to suffer from the lack 
of experience which characterized many of the earlier en- 
terprises, and today, from an engineering point of view, 
there are reasonable grounds for the assertion that the 
worth of a project can be fairly established as a prelim- 
inary to construction. But irrespective of these the wel- 
fare and outcome of the legitimate undertaking of today, 
soundly financed and intelligently and honestly managed, 
are dependent, as they were in the past, not so much on 
the physical worth of the property as upon the supply 
of homemakers. 

While many conditions have changed, the essentials to 
the suecess of the present-day irrigation project are not 
different from those of the past, and may be enumerated 
as follows: 

(1) A compact body of land with good soil and 
drainage conditions, in a locality climatically and geo- 
sraphically favorable, and to which satisfactory trans- 
portation and market facilities exist. 
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) <A safe water-supply. 
) Low development and operating costs. 
) Experienced management. 
) Rapid colonization by energetic farmers with 
moderate means. 
(6) 
lnnumerable uncertainties enter into the calculations 
upon which the success or failure of a project is esti- 
mated. 


Sound financiering. 


revenue, the land, is in a sense 


the only unchanging element. Its 


The source of 
area can be 
estimated, and the quality of the soil and its agricultural 
value in the light of existing market and transportation 
facilities ascertained. 


close] Y 


The volume of the stream which supplies the water 
for irrigation may change from day to day, week to 
week, month to month, and year to year. 

In regard to development cost, where such is appar- 
ently low, it is to be inferred that the sale price of the 
land should be relatively affected. In practice it is 
doubtful if it is so in all cases. Where a company is sat- 
isfied with a reasonable profit and maintains the market 
value of the land accordingly, other conditions being sat- 
isfactory, it must be said that the chief requisites to 
rapid colonization exist. It may be here asked, is the 
reasonable margin of profit to the farmer being main- 
tained? If not, it would seem to be very doubtful if the 
high and increasing land values of today can be main- 
tained. From the point of view it is diff_i- 
cult to say what is a safe maximum unit cost for develop- 
ment. The locality and climatic conditions, the crops 
that can be raised, and the market, besides other factors, 


investor’s 


will govern in this respect, but for a general farming 
proposition of large area $50 per acre is probably a high 
figure. It is certainly high m the face of past experience 
in which dependence has been placed alone upon the set- 
tler to provide administrative revenue. 

The very nature of an irrigation property, wrapped 
up as it 
omy. 


is with agriculture, is synonymous with econ- 
The scope for financial reeuperation does not ex- 
ist as in some forms of investment. There.are not years’ 
in which the revenue soars above normal, nor under ex- 
isting conditions is there a possibility of such desirable 
elasticity. The must 


ingly, and calls for a combination of a degree of frugal- 


management be governed accord- 
ity unknown in many other lines of work, with experience 
and business prudence. 

Profitable returns to the investor rest upon the success 
of the farmer. He is truly the link between the soil and 
the capitalist, so that where means to the latter end— 
conditions or possibilities for a favorable agricultural 
outcome—do not exist, the situation can only be de- 
Assuming that land, water, mar- 
kets, transportation, management and finance are satis- 
factory, then the one important factor is rapid coloni- 
zation. If the 
moderate amount of capital can be brought upon the 


scribed as hopeless. 


farmer with energy and stamina, and a 


lands in numbers sufficient to carry the greater portion 
of the burden of administration charges, putting these 
where they rightfully belong, in the first two or three 
vears of operation, and so that at the end of say five or 
six years the bulk of the land has been transferred, lib- 
eral success to the company would be assured, and there 
could be little chance of its financial plan being unduly 
stressed. But these are the desired conditions, as th: 

might be, while experience has harshly demonstrated 
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that most legitimate projects, well and honestly con- 


ducted, have suffered, and it is perhaps safe to say that 


he majority have been in financial trouble, while many 


rave reached the stage of distress or failure, as a= re- 


sult of the protracted delay in making the soil produce. 


No matter where or how favorable the opportunity pre- 


sented to the farmer, as viewed by the promoter, quick 


movement toward the irrigated farm is seldom 


The area of 


alwavs been in excess of the demand, and today this con- 


enough 
experienced, unimproved irrigated land has 
dition is more exaggerated than ever before. 


Failure to attain rapid and satisfactory colonization 


means that the larger portion of the plant, representing 
an outlay of from $10 to $50 or more per acre, and the 
land, are in a= business 


sense 


practically dormant, ex- 
perience indicating that it takes 10, 15, 20 years or more 
to dispose of the lands, depending on the attractions anc 
popularity of the particular locality to the home-seeker. 
Probably in no other line of business is capital called 
upon to work so inefficiently. Experience goes to show 
that land obtained at a 
reasonable price the farmer under irrigation is highly 


where and water have been 
prosperous, and few who are conversant with irrigation 
and its results will express a doubt that irrigated land is 
incapable of producing substantial returns to both the 
investor and the settler if its average fertility is immedi- 
ately utilized. 

It would appear that the only possible answer to what 
is to let the 
company temporarily take the place of the farmer. [co- 
nomically conducted and profitable agricultural opera- 


may be termed “the distressful situation” 


tions on a large scale are not in the experimental stage, 
and if something is required to put legitimate irrigation 
enterprise on a sound financial footing, in which the 
capital investment works more efficiently, and is not 
temporarily relegated to an unproductive state of idle- 
ness, there is good reason why they should be accepted as 


a part of the plan and finance of many projects. Gen- 


erally speaking, the question of the company improving 


consideration of the 
deplorable situation regarding finance and in the light of 


its lands has been scouted, but in 


the advanced state of agricultural science and. knowledge 
it would seem that this feature should 
cated. 


rather be advo- 

lt is hardly to be expected that company operations 
would result in such highly profitable unit returns as the 
efforts of the energetic and scientific farmer on a com- 
paratively small area, but is there any reason why success 
to a moderate degree, to the extent of supplementing the 
revenue the larger 
portion, if not all, of the demand of the carrying charges 


of the system should not be attained ? 


from the water rights sold, to meet 


Perhaps the most discouraging outlook to company op- 
erations is the labor factor. In this respect depreciation 
38) efficiency In recent vears, and the too often abject 
display of disregard of duty, are truly discouraging fea- 
tures. In addition, a corporation, be it rich or poor, 
righteous or unrighteous, is, it may be said, always a prey 
to the lack of that sympathy, and friendly or neighborly 
helpfulness, in the protection and preservation of its 
property, which one man expects of another—persona] 
characteristics ‘which are exist among 
healthy-minded individuals. A company farm of large 
and scattered area cannot, perhaps, be under the closer 
supervision which prevails on the individual unit, and 


supposed to 
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there will be less evidence of frugality among the em- 
plovees. As a partial offset, at least, on the large farm 
there is an opportunity for good business organization 
systematic effort, and the strict application of soun 
agricultural principles, and with a judicious use of mod 
ern power-operated farm machinery, thereby eliminatin 
as far as possible the labor clement, the unit cost of Ope) 
ations on a large scale ought to compare favorably wit 
that of the average farmer. Further, the company woul 
have the advantage over the farmer in that the latter usu 
ally has to pay 6% on the deferred payments of the pu 
chase price of the land, whereas, putting the compan 
In the farmers’ position, the demand on its revenue woul: 
be only 3% on such value, assuming that the origina 
cost of the land plus the cost of reclamation, amounts to 
one-half of the retail price, a not unreasonable assum) 
tion, Agricultural operations by the company would ii 
volve an additional capital charge probably of from $5 
to $25 per acre, depending on the topography and_ thi 
surface condition of the lands, and the kind of crops. 

The improvement of the lands by the company, from 
the side of the colonist or homeseeker, would ameliorate 
largely the difficulties arising from the lack of capital, 
and knowledge of irrigation and farming thereunder, 
and eliminate many of the trying experiences of the crit- 
ical period in which the thorough preparation of the vir- 
To the 
home-seeker the improved soil is worth materially more 
than in its virgin state. and the sale value to the com- 
pany would, of course, be similarly enhanced. 

While generally the results of irrigation investment 
have not been hight, encouraging, there are doubtless 
many legitimate properties which, under a proper plan, 
had the lands been made immediately productive, either 
by colonization or by company farming, or a combination 
of both, would have proved good securities for the bond- 
holder, and returned reasonable profits to the financier. 


gin soil for irrigation is an essential to success. 


7. 
ve 


A Semicircular Coffer-Dam, Closing 
the Entrance of a Dry Dock 
under Construction 


In the construction of Dry Dock No. 7, located in ihe 
Repair Basin of the Harbor of Marseilles, France, there 
Was used to close the entrance of the dock during con- 
struction a peculiar semicircular steel framework, which 
was sunk into its final position with the aid of a pneu- 
matic caisson. The location of the dry dock in the basin, 
with its closure, may be noted from Fig. 1. Excavation 
for the dock was started at the land end, and continued 
toward the water, where there was in existence a masonr\ 
When the excavation approached close to this 
wall, it became necessary to provide some sort of closur 
across the front of the dock in order to make the retum 
of the quay wall into the dock and at the same time to 
prevent the flooding of the dock before its completion 
The water at the sea wall is about 26 ft. deep and tli 
hottom is composed of a thin layer of mud and a ver) 
solid stratum of clay, on which the quay wall is founded 
For some reason, the engineers in charge of the work de- 
cided that this clay, though of apparent imperviousness. 
should be penetrated further than by the usual sheet-pi! 
ing coffer-dam, in making the closure around the open- 


ing. 


sea wall. 











October 50, 1915 





The 
tions in Fig. 


used in the closure is shown in two plan 
2. It 
lattice girders in 


structure 
1, and in vertical sections in Fig. 
composed of a horizontal 
micireular form, held together with vertical lattice col- 


series of 


the whole covered on its outside face with a thin 


Hillis, 






Dock No.2 





~ . 
Xo, oe EH 
Sip” ls t3 


Repair Basin 


Half Sectional Plan 


Below Water Line 
Fig. 1. Location or Dock AND PLAN OF 


Correr-DAM 


sheet of steel plate, varying in thickness from 14 in. at 
he lower part te Yg in. at the top. At the bottom of this 
framework is Dlaced the working chamber of the caisson, 
and above this chamber is a topless box, in which is filled 
sand for ballast, used in weighting down the frame. 

In erecting the structure, a platform was first erected 
on either side cf where the framework was to go, and on 
this platform were placed a number of screwjacks; by 
means of these jacks the successive sections were lowered 
and bolted one after the other, until the cutting edges of 
the caisson reached a trench of proper size which had 
been excavated in the clay as a starting point for the 
The excavation was carried from that point to 
10 ft. 
the screwjacks Gn the upper platform being used to aid 


caisson. 


the final location, some farther down, under alr, 
the driving. 
When the proper elevation had been reached, the bot- 
aE. 


of concrete, reinforced near the top against upward pres- 


by a thickness 


tom ot the excavation Waals closed 


sure, 
illed 


ast box, as shewn in Fig. 


and the working chamber and the entrance shafts 
with Sand was then placed in the bal- 


2, and additional stone placed 


Water. 


across some of the upper rows of horizontal girders, as 
also shown in Fig. 2, the whole giving the structure suf- 
iient weight to render it stable. 

The joint between the framework and the quay wall 
- shown in Fig. 1. 


This consists of a U-shaped steel 


ate riveted on its flat side against the end vertical plate 
the framework and provided with angles On the ends 
the legs which approximately reach to the quay wall. 
lis trough was placed after the caisson had been sunk 


Ml the interior of the U-shaped cavity was then filled 
As 
additional protection against the outside water pres- 
re, a footwall of 
rallel to the circular line of framework and the inter- 
ning space filled with clay. 


Fig, 2 


th concrete, making a tight closure of the joint. 
concrete blocks Was lnid outside and 
This is shown in section 


When the operation had been completed to this point, 


t 


er was puniped out from behind the dam, the quay 
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wall returned into the dry dock, the excavation of the 


dry dock completed and the lock gate for the entrance of 


the dry dock prepared. 
For purposes of taking down the frame, a joint had 
been left in the edges of the caisson above the cutting 
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In taking 
down the framework, these joints were unbolted from 
the 
screwjacks, and the sections removed one at a time as 


edge, and ebour the level of the conerete seal. 


the inside and the whole frame raised by means of 
they came up, air being kept on in the working chamber 
until the chamber had cleared the ground. 

The erection of the dam, including its driving, took 
147 days; The old structure 
Was built by M. Vacearo, for a contract price of $34,000, 


its raising lasted 38 days. 


It Is deseribed and i|- 
lustrated in the Annales des Ponts et Chaussées, July- 
Aug., 1913, by M. Gassier, Ingénieur des Ponts et Chaus- 


this comprising the entire work. 


sees. 
2 


“o 


Panama Canal Exeavation during September totaled 


1.922 .<« 


713 cu.yd., a daily average of 76,908 for each of the 25 work- 
ing days. The amount of concrete laid during the month was 
5710 cu.yd., and 48,221 cu.yvd. of fill was placed in dams. The 
rainfall for September was 9.66 in. 

Two Steel “Business cars” are being built by the Penn- 
sylvania R.R. at Altoona, Penn., to facilitate the transaction 
of railroad business while officials are traveling. These 
cars are to be provided with typewriters, maps, compilations 
of railway statistics and other office equipment. Two other 
similar cars are already in use. 


Regulations for Protecting State and County Highways 
in New York, with particular regard to the use of traction 
and road engines and automobile trucks and busses recently 


were issued by John N. Carlisle, Commissioner of Highways, 
N. Y.. to take effect on Oct 20). The wheels of traction and 
road engines hereafter must be provided with cleats not less 
than 2% in. wide, not exceeding 1% in. in height and so 
placed that not less than two on each wheel touch the ground 
simultaneously. The distribution of load on the cleats must 
be uniform The regulations limit the weight of power 
vehicles to 16 tons, which includes the vehicle and load A 
special permit must be obtained from the State Commission 
of Highways to move any load in excess of this figure It is 


also provided that no weight in excess of 8 tons shall be 
carried on one axle of any vehicle, and a limit of 800 Ib. per 
inch in width of a tire is placed on all power vehicles Any 
extra weight is prohibited, except by permit of the State 


Commission of Highways. The width 


of power vehicles is 

restricted to 90 in., with the exception of traction engines. 

which may be 100 in. wide The speed is regulated as fol- 

lows: For ehicles whose weight (with load) exceeds 4 

tons, 15 mi. per hour; weight of 6 tons, 12 mi. per hour, or 
mi. per hour when equipped with iron or steel tires. 
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A Modern Cement and Hydrated Lime Plant 


By 


SV) NOPSIS—The Tidewater Portland Cement Co., in 
its comparatively new plant just outside of Baltimore, 
Md., has incorporate d the very latest ideas in the de “gn 


The fol- 


lowing categorical description of the plant by an engi- 


of portland-ce ment and hydrated-lime malls. 


necr who was intimately connected with the design and 
should be both 
experts and to engineers who wish to acquaint themselves 


construction, most interesting, to cement 
with the ordinary processes of cement manufacture. 


2 
oe 


The plant of the Tidewater Portland Cement Co., 1s 
located. at Union Bridge, Carroll Co., Md.. although the 
quarries are located just across the county line—a small 
Frederick Co. 


capacity of 


It comprises a cement plant 
3500 bbl., 


stream—in 


with a daily and a hydrated-lime 





Water 


RicHarp Kk. 


Mrapr* 


The plant Is 
Ry. by a 


connected with the Western Maryland 
short spur owned by the cement company. At 
the present time transportation facilities are provided 
by the above railroad but the Frederick branch of th: 
Pennsylvania R.R. is only four miles away, at Keymar. 
and can be reached an Union 
15 miles from Baltimore by rail and about the same dis 
tance from Port Covington, Md., the terminus of the 
Western Maryland Ry. The company, therefore, is in an 
excellent position to make export shipments and to sup- 
ply southern and gulf markets owing to its 
pearness to tidewater. 


eas” grade. Bridge is 


seaboard 


MATERIAL 

Union Bridge consist of 
oo ; 

Ihe limestone is 


Raw 
The raw materials at 
stene and shale. 


lime- 
supposed to belong to 
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Plant 
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Property 


Kia. GENERAL LAYOUT OF THE 


plant with a daily output of 60 tons. While manufac- 
turers may differ the 
certain individual machines they will probably agree that 
ii the main the plant is well and 
those features which are considered as typical of the 
most recently built plants in this country. The hy- 
drated-lime plant has been pretty generally taken as a 
model by other companies installing hydrating machin- 
ery and, both in the type of buildings employed and the 
handling of the materials, represented at the time it was 
built, three distinct advance in the 
construction of hydrated-lime plants, most of which have 
been the result of gradual development rather 
careful planning. 


*Consulting 


about economies to be effected by 


conceived embodies 


some years ago, a 


Engineer, Baltimore, Md. 


TIDEWATER PorTLAND CEMENT 
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Co. PLANT NEAR Unton BripGr, Mp. 


the Cambrio-Silurian age and lies in parallel lenses. In 
color the limestone varies from a dark red through white 
to a light blue stone. The latter is, generally speaking, 
the purest stone although some of the white stone is very 
pure and contains as much as 99% carbonate of lime. 
The blue stone, however, is prefe weed for lime making as 
't burns the lightest colored lime. Some of the white 
stone contains manganese carbonate, which blackens on 
hurning, and the red stone contains ferruginous quartz 
which makes the lime even darker. There is a large vein 
of blue stone, and this is used for lime burn- 
The white and red limestones are satisfactory for 
Below will be found representa- 
from the various parts of the 


however, 
ing. 
manufacture. 

stone 


cement 
tive analyses of 
quarry. 
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ANALYSES OF LIMESTONES AT UNION BRIDGE 


1 2 3 Blue Stone 
eae wae 2.82 2.82 10.58 0.76 
xide and alumina.. 0.82 1.54 2.56 0 34 
att 53.14 52.12 48.04 55.12 
sit : 1.99 1.70 1.06 0.46 
pS Cis ae wea eee 41.32 41.98 37.96 43.42 


(he shale is supposed to be of volcanic origin and 
immediately adjacent and to the east of the lime- 
ne. It is soft and greasy in texture and free from 
In color it varies from blue to green under the 
face and turns brown when weathered. The shale is 
mewhat high in alumina but as the major portion of 
‘he limestone is high in silicia, the combination is an 
excellent one, the shale supplying the limestone with the 
Jumina which it lacks, and the limestone making up the 
deficiency in silica of the shale. The composition of the 
shale is very uniform and seldom varies noticeably. from 
ihe following typical analysis: 


ANALYSIS OF SHALE AT UNION BRIDGE 


RR cao ts aie 55.10 
()xide of iron. 7.20 
Alumina. 26.24 
Lime 0.96 
Magnesia 1.37 
Loss on ignition... 6.14 


The main body of the raw materials lies in two low 
hills which are separated by a slight depression. Stone 
ies in this valley also. The backbone of the hills runs 
in a northwesterly direction and parallel with the strike 
of the limestone deposits. The shale lies to the east 
of the limestone hills. It has been opened to a point 
about 200 yd. from the limestone quarry and shale for 
the mill is being taken from this point. The limestone 
quarry has been opened at the northern foot of the hills 
and extends across these at right angles to the strike of 
the deposit. The two quarries are about 100 yd. apart. 
The limestone quarry is being worked at two levels, one 
of which is above the level of the valley and the other 
below. The stone for the lime kilns is all hand loaded. 
This is necessary for lime burning, as the stone must 
be sized. Nothing larger than 6 in. thick can be used 
and if the stone is smaller than 3 in. it is unsuited to 
the style lime kilns employed at Union Bridge, as it will 
stop up the draft of the kilns. 

LoADING Stone—The stone for lime is loaded into 6- 
ton drop-bottom cars which carry the stone to the lime 
plant. There are three of these cars. The fine stone, 
or spalls not suitable for the lime plant is loaded into 
1)-ton side-dump cars of the general type used through- 
out the quarry. These carry the spalls to the cement 
plant where they are utilized. 

The major portion of the limestone used in the ce- 
ment plant is loaded by means of.a 70-ton steam shovel. 
The shovel works on a track laid close to the face of the 
quarry and loads the rock on ears which run on a track 
arallel with this. The cars hold 10 tons and consist 
vu! skips with sloping sides which rest upon stout trucks 
(Fig. 2). The cars are handled by one small 12x16-in. 
and one 6x10-in. saddle-tank broad-gage locomotive. 

The drilling is done by means of well-drilling ma- 
uines and a large quantity of rock is thrown down at 

ne time. Small hand-air drills are employed to break 

) the big stones and air drills are also used in the lower 

larry. Air for these drills is supplied by means of a 
The motor is 
t-connected to the compressor which is provided with 
receiver and an unloading valve. 


otor-driven two-stage air compressor. 
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The shale is worked by hand and is loaded on cars 
similar to those used in the limestone quarry and these 
cars are taken to the cement plant by means of the small 
mentioned above, 

MatreriAts—All the materials 
weizhed by means of a 50-ton recording track-scale, the 
At night, these 


tickets are collected and as they are stamped to show 


locomotives 


WEIGHING raw are 


weight being punched on a small ticket. 


whether for shale or limestone and to which plant the 
latter has gone, they enable an accurate record to be 
kept of the amount and distribution of the materials. 
When working full the lime plant requires about 100 tons 
of limestone and the cement plant approximately 1000 
tons of limestone and 250 tons of shale. 

The lime and cement plants are located about 200 yd. 
north of the quarries on a level plateau (see Fig. 1). The 


lime is to the west of the cement plant. A fair-sized 





CrusHER BUILDING OF CEMENT PLANT, SHOW- 


Fia. 2. 
ING THE Tyre oF CAR CARRYING Rock TO CRUSHER 


stream flows between the plant and the quarries and this 
furnishes the water-supply for the boilers and conden- 
sers, as well as for the hydrator in the lime plant. A 
concrete dam has been thrown across this stream and a 


large basin gouged out to serve as a reservoir. The 
stream is crossed by a skew bridge of three plate-girder 
spans resting on concrete piers and abutments. Just 


after crossing the stream, the track branches and one 
switch leads to the lime plant and the other is brought 
to the cement’ plant. 


Lime PLANT 


The stone for the lime plant is brought over in drop- 
bottom cars. These are run on a trestle over the track 
leading (by means of an incline) to the top of the 
kilns. A small side-dump shuttle car of 2-tons capacity 
is used to carry the limestone to the top of the kilns, the 
stone from the drop-bottom cars being dropped into 
this. There is also a storage for stone under the trestle 
and this is drawn upon for the kilns during rainy 
weather, when the quarry cannot be worked. 

The kilns are five in number and are of the well known 
Keystone type, which is used pretty generally through- 
out southern Pennsylvania and Maryland for burning 
stone of the character found at Union Bridge. These 
kilns were built by the Steacy-Schmidt Co., York, Penn., 
and consist of a steel cylinder 11 ft. in diameter and 
48 ft. high, lined with firebrick. The bottom of the 
cylinder terminates in an inverted cone and the _ bot- 
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The 


linder Ol) each 


hy shear fire- 


Yates. 


tom of the ey 


at the top and the hot 


Vases 


from the fireboxes pass up through the cylinder and 


lime, which later Is allowed to fall into the COMe 


burn the 
where it is cooled and finaliy drawn out at thi 
The E> about 10 Lo 11 


and require from 2.5 to 2.8 tons of coal per day to fire 
them. 


bottonn. 
burn 


kilns tons of lime per day 
In other words, the lime-fuel ratio is about + to 1. 
The lime is drawn from the kilns on to large barrows. 
These barrows have a swinging end to allow the lime to 
be tipped out and by pulling back the barrow spread it 
evenly over the floor, The remain 


here for a few hours to cool thoroughly when it Is shov- 


lime is allowed to 


lime 
for the 


eled inté an open-door crusher. This crushes the 


to a size of Y in. and under and prepares i 
hydrator. 

From the crusher. the lime is elevated to a large stee] 
bin and from this bin it is fed automatically and evenly 
into a six-cylinder WKritzer hydrator. Here the lime is 
After leaving the hy- 
drator the product will, the greater part of it, pass a No. 


100 cement test-sieve, but contains some grit. 


mixed with water and hydrated. 


In order 
to pulverize this, the product from the hydrator is ele- 
vated and fed directly to a 42-in. Fuller mull, con- 
taining only two of its four balls. From the Fuller mull 
the hydrate passes to a large steel bin above the packer. 
This latter is the Bates valve-bag machine and burlap, 
cotton and paper bags are all employed for shipments. 
The paper bags hold 40 Ib.. but the burlap and cotton 
100 Ib. each. 

Power to run all the machinery in the lime plant is 
supplied hy a 100-hp. motor, Which is located in a room 
by itself. 


bags contain 


. The building is of steel, the side walls of ce- 
ment stucco on expanded metal and the roof of corru- 
gated iron. The firing floor is of reinforced concrete and 
Coal for the lat- 
east side of the plant on a tres- 


tle and dumped here, after which it is elevated to a bin 


extends on each side of the five kilns. 


ter is brought in on the 


above the firine floor and wheeled from this and dumped 
down in tront of the fireboxes. 

The lime plant is connected to a lime storage, 60x96 
ft. This building has a wooden frame and roof but the 
side walls are stucco on expanded metal, and it is 


| Dro- 
vided W ith 


au loading platform upon which three large 
double doors open. It will hold about 1000 tons of lime, 
which is stored in the package. The loading track runs 
along the west side of the lime plant and across this is a 
hag storehouse of similar construction to the lime store- 
house. 

The company hydrates practically all of the produet 
from its kilns and obtains for every ton of lim 
1.2 tons: of 


about 
A part of the product is sold for 
building but the major part is sold to farmers for agri- 
cultural purposes. 


hydrate. 


PorTLAND CEMENT PLANT 


The limestone and shale for the cement plant are 
hauled to the foot of the mneline leading into the crusher 

ikding. This incline is provided with a chain hoist, 
operated by a 27-hp. motor, and provided with two dogs. 
These latter catch in an I-beam of the bottom cf the 
car and pull the latter up the incline. In the crusher 
building are four crushers, a No. 6 Allis-Chalmers gyra- 
tory crusher for shale and a No. 9 and two No. 6 crush- 
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ers of the same make and type for the limestone. Th: 
No. 9 crusher is located on massive piers above the tw: 
No. 6 limestone crushers and is so placed that the dis 
charge from the larger crusher is divided and half go 
to each of the smaller ones. The cars after reaching t 
top of the incline are shoved by an attendant along t! 
top floor of the crusher and dumped into either. th 
shale or the big limestone crusher, as the case may 1 
quire. The shale crusber is nearest the incline. 

The cars consist of a skip with flaring sides which res 
on an tron truck. To dump the cars, hooks connecte 
with an electric hoist are fastened in the two corners o| 
side of the skip and the latter is tipped by raising t] 
side. After being dumped the cars are shoved to. tli 
opposite side of the crusher building from which thi 
entered. Tlere is located the return incline. This als 
is provided with a chain having dog attachments whic! 
catch in the bottom 
to the ground. 


I-beam of the cars and lower them 
Here the cars are released and run Iy\ 
gravity on to a switch, where the locomotive collects them 
and takes them back to the quarry. 

CrusHeEns—The limestone from the No. 9 
crusher, which reduces it to pieces 6 in. and under, to the 
two No. 6 crushers which break the rock down to about 
3 in. and under. 


passes 


The discharge from the No. 6 crusli- 
bucket elevator. The discharge 
of this latter ts provided with a gate and the limestone 
may be either passed on te the dryer bins or else into 


storage. 


ers passes to a 30-1n. 


This latter is located just west of the crushe 
and is part of the crusher building. It is 47x48 ft., and 
will L000 limestone. Underneath 
this storage is a tunnel provided with a belt conveyor. 
The stone is drawn on this when desired and passed ta 
the apron under the crusher (which is em- 
ployed for either the stone from the crusher or the stor- 
age) and thence to the dryer bins. 

The shale is discharged after passing through the No. 
6 shale crusher on to a 24-in. apron conveyor and from 


store about 


tons of 


conveyor 


this is elevated into either the shale storage or the shale 
dryer bin. The shale storage is 1814x48 ft.. and is pro 
vided with a tunnel underneath and a belt conveyor in 
this, similar to the limestone storage. 

The No. 9 crusher is operated by a 150-hp. motor and 
the No. 6 crushers have each a 50-hp. motor to drive 
them. The apron conveyors are driven by individual 5- 
hp. back-geared motors and the belt conveyor in the tun- 
nels under the storage by individual 5-hp. motors. The 
two elevators are driven each by a 15-hp. motor. 


Rorary Dryers—From the crushers the stone passes 
to the rotary drvers, 


There are three of these located 
adjacent to the crusher building. 


The dryers are Txo0 
ft. and 


1. 15-hp. motor. The dryers 
are so arranged that one can be used for shale, one fo: 
limestone for either 


each Is driven by 


and one shale or limestone. Th 
dryers are heated by the waste gases from the kilns am 
are located on a line with these, the kiln and dryer bein 
separated by a brick chamber similar to that used fi 
the kiln stacks. A short steel flue which rests on a ca 
riage and slides back and forth over the dryer serv 
to connect the drver with the opening in the wall of 
chamber, and to lead the 


kiln into the drver, 


stack from. 1! 
i 


Bach dryer has its own stock bi 
in whieh the undried rock from the crusher is stored an 


waste 


VASCS 


this is fed into the dryer gradually by means of a recip- 
rocating automatic feeder. 
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October 30, 


These dryers have a capacity of about 500 tons of 
material per day each and as the waste heat from the 
Ins is utilized, the drying costs practically nothing, the 
expense being for repairs and for an attendant to 

the bearings and motors and look after the conveyors 
heen raised that 


cut down the capacity of the 


nad automatic feeds. The objection has 


waste heat dryers, 


Liese 


ilns, but this has not been the experience at the Tide- 


vater plant, as the kilns are often run without the 
ryer and the cutting out of the latter does not seem 
either to decrease the output or increase the coal con- 


umption of the kilns. 

Batt Mitts—The raw materials drop from the dry- 
ers into conveyors, one of which is used for shale and one 
lor limestone, These conveyors are each driven Iyy a 1O0- 
The conveyors elevate the dried materials to 
There ball mills one of 
which is used for shale and two for limestone. The ball 
mills are No. 8 Krupp mills. They are entirely without 
the customary screens and are only used to prepare the 


hp. motor. 


the ball-mill bins. are three 


mmaterials for the Fuller mills. In order to increase the 
screening surface, the grinding plates are bored with 
extra rows of holes. Each ball mill is driven by a 50-hp. 


motor, 


Mixing Bix—The raw materials pass from the ball 
mills to the mixing bin. This is of steel 18x41 ft. and 


ak Pe 


columns. 


high. It is supported 8 ft. from the floor by steel 
The bin is divided by means of partitions into 
nine limestone compartments each +x8x14 ft. 
Ix8xt ft. The limestone compart- 
ments are filled one at a time and an automatic sampler 


nine 


and 
shale compartments 
takes an average sample of the stone going into the bin. 
Usually the samples of two or three compartments are 
combined into one which is analyzed and these compart- 
“bin” and are emptied to- 
The idea of using the two compartments to- 


iments are considered as a 
vether. 
vether is to secure uniformity by averaging an inequality 
of one compartment with that of the other. The shale 
is not analyzed as its composition is so uniform as to 
make this unnecessary. From the analysis of the “bin” 
ample the percentage of shale to be used with the con- 
tents of this bin is calceutated. 

The weighing of the shale and limestone is done by 
means of a pair of Avery automatic scales.. The ma- 
terials are drawn out from the mixing bin by means of 
two screw conveyors under this, one of which runs be- 
neath the row of shale compartments and one under the 
limestone compartments. 

The two scales are fixed so as to dump automatically 
and simultaneously into a largé hopper which in turn 
This mixes the two ma- 
terials sufficiently to preserve the proportions and the 


leeds into a screw conveyor. 


inal intimate mixing is done during grinding in the 
Puller-Lehigh mills. 

Fh ULLER-LeHigH Mitis—These mills are ten in num- 
ner (Fig. 3), eight mills and two 54-in. mills. 
"hey are located in a straight line and are fed from one 
arge overhead bin. Each mill is driven by its own in- 
ividual motor, which are all of the vertical type. For 
le T2-in, mills, 75-hp. vertical motors are used and for 
ie OF-in, mills, 200-hp. motors are used. 


}2-In. 


These motors 
ive given little trouble and the experience here proves 
iem far superior for driving Fuller mills to line shaft- 


¢ and the quarter-turn belt. The limestone at Union 
‘ridge is soft and the 42-in. Fuller mills here have a 
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capacity of from oly to + tons of materials per hour 
ground to a fineness of from 96% to 98% passing the 
standard No. 100 cement-test sieve and from 85% to 
Y0% passing the No, 200 sieve. he 54-in. mills have 

capacity about twice that of the 42-in. mills. The 


o 
ab 
a . 

$2-1n. milis use 


on an average from 68 to 70 hp. and the 


d4-in. mills from 130 to 140 hp. 


Rorary Kinns—From the grinding mills, the raw 
materials are conveved Lo the stock DOXeS above the kilns 
and fed from the former into the latter. The kilns are 
five in number, 18 ft. 6 in. between centers, 8 ft. in diam- 


120 ft. long each. The first three kilns are so 


arranged as to pass on their waste gases to the dryers, 


eter and 


as stated before, while the last two kilns have only stacks. 
The first three kilns are, however, provided with stacks 


be used without the dryers at any 


also so that 


time. A 
desired to cut olf t 


they can 


| 


large plate damper can be lowered when it is 


he dryer, while a drop damper (““stop- 


per” damper ) on top the kilns stack closes these al will 
The kilns 
were made by the Vulcan Iron Works and are supported 
in four places. 


and forces the waste gases through the dryer. 





FULLER-LEHIGH MILLS PULVERIZING STONE 
ror Rorary KILNS 


A feature is the end construction of the kilns, designed 
by the writer. It is shown in Fig. 4. It is the usual 
practice to fasten an angle on the end of the kiln both 
to stiffen the end of the kiln and also to hold in place 
the firebrick lining. The hot clinker usually wears away 
the brick rapidly and also the angle-iron, making it ne- 
cessary to cut out the angle-iron and rivet in a new one. 
This, of course, takes time. In designing the kilns of 
the Allentown Portland Cement Co., 
the placing of this angle-iron on the outside of the kiln 
and bolting to it heavy iron plates to hold in place the 
firebrick This has 
with the five kilns at the Tidewater plant. 

The kilns are driven by independent 39-hp. variable- 
The 
chanism is connected to this motor so that when the kiln 
The controller is located in 
kiln so that it is handy for the kiln attend- 

ant. The speed of the kiln may be 
7" varied from one revolution in 42 see. 
Plate to in 2 The 
kilns are heated by pulverized coal. 
This is contained in five steel bins 


the writer suggested 


lining. same design been followed 


speed motors. drive to the raw materials feed me- 


stops the feed 
front of the 


aiso stops. 


Kiln Shell ’ 


one revolution min. 


Angle Sy 
Fi. ‘. 
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Pete 


CONVEVOPr. 


in diameter and is fed out of these with a screw 
This latter is driven by a small 2-hp. motor 
used to 
trol the amount. This it does by increasing or diminish- 
Ing the revolutions 


and a double-cone speed regulator is con- 
The air 
for carrying the coal into the kilns is supplied by five 
pressure blowers, one for each kiln. 


rect 


per minute of the screw. 
Each blower is di- 
These are 
of supplying practically all of the air necessary 
for combustion. 


connected to a 10-hp. motor. blowers 


capable 


The motors for driving the kilns are located in a tun- 
nel below the kiln floor. A serew conveyor runs in front 
of the kiln stacks to carry off the dust which collects in 
these. 

The kilns have a capacity of about 31 bbl. of clinker 
per hour with a coal consumption of 90 Ib. of coal per 
bbl. 


coal as indicated in the invoices and not on dry pulver- 


This latter figure is based on the car weights of 


ized coal, which would be of course a much lower figure. 
It is estimated that the average consumption of heat 
per barrel of clinker produced is approximately 1,200,000 
B.t.u. 

CooLters—From the kilns the clinker drops directly 
into the coolers. 
with the kilns. 


Jong. 


These are located below and on a line 
They are 6 ft. in diameter and 50 ft. 
They are lined with firebrick for the 30 ft. mear- 
est the kilns. The last 20 ft. is kept cool by means of a 
The discharge end of the cooler is per- 
l-in. holes for about 3 ft. and is provided 
with a large ring to hold back the clinker. The smaller 
pieces of this latter fall through the openings while the 
larger ones are retained in 
up by an attendant. 


spray of water. 
forated with 


are broken 
When the coolers were first operated 
they were unlined and some trouble was experienced from 
the warping of the end next to the kiln, trouble was also 
experienced with the chute leading from the kiln into 
the cooler. The cooler is now lined with cheap firebrick 
for 30 ft., as explained above, which lasts fairly well 
and the chute is made of old T-rails over which firebrick 
are laid. The water is introduced into the cooler so as 
to strike the clinker about where the firebrick lining ends. 
The coolers are driven each by a 10-hp. back-geared 
motor. 


the cooler and 


CLINKER ScaLEsS—The clinker drops out of the cooler 
on to an inclined pan conveyor and is elevated to the 
clinker scales. These are automatic and one is provided 
for each kiln. By this means, an accurate record is kept 
of the production of each kiln at all times and any fall- 
ing off in production can be immediately looked into. 
These scales have worked very satisfactorily. They re- 
quire occasional looking over by a repairman or foreman 
but the weights check very well with the inventories. 
The scales also were made by the Avery Scale Co. 

CLINKER SToRAGE—The scales dump on to a belt con- 
veyor which conveys the clinker to the foot of the clinker 
tower. 


Here it is elevated by means of an ordinary 
bucket elevator and distributed by means of a belt con- 
veyor provided with a movable tripper, over any de- 
sired part of the clinker storage. 


The clinker storage is 
219x64 ft., and is of structural steel with a galvanized- 
iron roof. A tunnel runs underneath this storage and 
openings in the roof of the tunnel permit the drawing of 
the clinker on to a belt which conveys the 
clinker to the clinker mills. This belt also extends back 
to the clinker tower to a point below the discharge of the 


conveyor 
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belt from the clinker scales so that clinker may be run 
direct from the scales to the clinker mill without pass- 
ing it into storage. 

Gypsum Mixtnc—The clinker is dumped from the 
belt running beneath the clinker storage into the hopper 
of an automatic scale. This weighs and records the total 
weight of clinker entering the clinker mill and also, by 
means of a measuring device, adds to the clinker the de- 
sired amount of gypsum. The gypsum itself is stored 
in a large bin located above the scales. This bin is 
formed by one end of tiie clinker mill which end has been 
provided with massive concrete walls for this purpose. A 
track runs alongside of the gypsum storage and the cars 
of gypsum are brought in on this and unloaded into a 
chute in the side of the building. A bucket elevator 
catches the gypsum as it comes through this and elevates 
it into the storage bin. 

FINAL GrinpinGc—The mixture of clinker and gypsum 
drops from the hopper of the automatic scales into the 
hoot of a bucket elevator and it passes from this latter 
to a screw conveyor which distributes it along the entire 
length of the stock-boxes above the Fuller-Lehigh Mills. 
There are ten of these mills located in a double row in 
the center of the building. Four of these mills are in 
one row and six in the other. The mills are of the 54- 
in. “Dreadnaught” type and each mill is driven by a 
200-hp. vertical motor. The motors are located along 
the two sides of the walls of the mill. In order to facili- 
tate repairs and to bring the parts in easily, an I-beam is 
supported on the steel frame of the stock bin, just above 
the center line of each row of mills and a chain block 
runs in a trolley along this. 
also provided in the raw mill. 

The 54-in. Fuller-Lehigh 
as it comes from the kilns 
is necessary. 


The same arrangement is 


Mills take the clinker just 
and no preliminary crusher 
The cement is ground to such fineness that 
94 to 96% of it will pass a standard No. 100 cement-test 
sieve and from 80 to 85% the No. 200 sieve. The mills 
here have an output of from 15 to 18 bbl. per hr., de- 
pending on the clinker. 

An ammeter is placed in plain sight of the operator 
in order to avoid overloading the mills and consequently 
stalling of the motors. Where this latter occurs, it is 
necessary to clean out the mill which necessitates taking 
off the casing and screens. These large Fuller Mills 
are provided with a set of fans located below the screens 
which suck air through the latter and force it out with 
the ground cement through the discharges port of the 
mill. It was found on operating a few of the mills that 
they could not be discharged directly into an ordinary 
screw conveyor as is usual with the older type of -f2-in. 
Fuller mill and the Griffin mill, owing to the dust blown 
out by these fans. A large box or dust chamber 8x8 ft. 
in cross-section and running the full length of the con- 
veyor was then built on the latter, and two 30-in. and one 
24-in. stack, reaching up outside the roof of the build- 
ing were placed on this. The conveyor covers were then 
removed and the mills discharged directiy into the box, 
which arrangement permits the dust to settle while the 
air and steam escape from the stacks. 

Srock HTousre—The cement is conveyed from the 
clinker mill to the stock house by means of an incline 
belt conveyor running in a bridge. Here it is distributed 
into bins by means of a screw conveyor. The stock house 
is 256x74 ft. and contains the packing machinery and 32 
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These have a capacity of 2000 bbl. each and are 
rranged in four rows of eight bins each. A tunnel runs 
nethwise through the middle of each row of bins. In 
» bottom of the tunnel is a 12-in. screw conveyor coy- 
red by an iron grating and the cement is run into this 
rough openings and chutes, which are closed by means 


! 
Lil. 


of slides. The bins have sloping bottoms and can be 
emptied by gravity with the exception of about 200 bbl. 
The walls of 


the building, which are of massive concrete, form one 


which remains and must be shoveled out. 
side of the outside row of bins. The bin partitions are 
of 2-in, plank supported by a framework of steel. 
Packinc—The packing department is located at the 
north end ef the stock house. The packing machinery 
(Fig. 5) at the present time consists of two Bates valve- 
hag packers (with a place left for two more) and one 
fron King barrel packer. 
of wire-ring ties. This is 
A good Loy can 


The bags are tied by means 
done by a boy on a special 
The 


machine. tie 5000 bags per day. 


£® 


co 





Fra. 5. Baa Fitters av Tipewarer CEMENT MILL 
two bagging machines are run by one 30-hp. motor and 
the two bag-tying machines by a small 2-hp. motor. 
Loading trucks run on both sides of the packhouse. 
Bag CLEANING—The bags are cleaned by contract with 
the National Bag Co., of Easton, Penn. 
has a large cleaning 


This concern 
wheel located at the plant and re- 
and delivers the returned 
in bundles of 50 each. They also 
giving the customer eredit for all 
mend. This system helps to elim- 
inate much of the friction between cement companies 
and their customers over the return of the bags, as the 
count of the bags is not only that of a disinterested third 
party, but it is directly to the interest of the bag cleaner 
to give the customer full eredit for all bags returned 
which can be used, as the cleaning company is paid by 
the bag and then only for such bags as they turn over 
to the cement company in good condition. So it is to 
(heir interest to repair and turn in as many as possible. 

Furn Preparation—tThe fuel mill in which the coal 
or firing the kilns is pulverized is located 20 ft. from 
the kiln building and connected with it by a bridge over 
vhich the pulverized coal is conveyed to the kiln bins 
VY means of a screw. 


celves, sorts, counts, cleans 
bags to the company 
repair all torn bags, 


bags which they can 


The coal from the mines is run 
ip on a long double-track trestle and dumped into an 
open-air storage. Under this storage is a tunnel and 
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the coal is tapped through the roof of this on to a belt 
conveyor which carries it into the coal mill. Here it is 
passed first through a set of rolls and then weighed and 
dried. The weighing is done by means of recording au- 
tomatic scales. The coal is dried by means of two coal 
dryers. One of these dryers, invented by the writer, con- 
an outer shell 7 ft. in diameter and 
each 2714 in. The outer shell ends at the 
firebox but the tubes extend through this and terminate 
in a feed chamber. 


sists of four tubes 


in diameter. 


The coal is fed into this latter and 
so into the tubes by the revolutions of the dryer, and 
works its way through these. The hot gases pass up from 
the firebox around the tubes and in between these and 
the outer shell until they come to the end of the latter 
where they reverse and enter the tubes, passing through 
these to the stack. This dryer (which is covered by a 
patent) shows large output and good efficiency. 

After drying, the coal is pulverized in Fuller mills, 
three 42-in. mills each driven by its own 75-hp. motor 
being employed. These mills here give an output from 
3 to 344 tons per hour and require about 50 hp. 

Powrr PLant—The power plant is located at a con- 
venient distance away from the other buildings. The 
equipment consists of three 1000-kv.-a. generators, direct 
connected to 23x46x48-in. Corliss cross-compound en- 
gines and five 440-hp. vertical water-tube boilers. The 
boilers are equipped with Roney stokers and these latter 
are motor-driven, although an engine is also provided in 
of 
on a trestle alongside of the power house. 


The coal comes in 
A tunnel, in 
which is located a belt conveyor, runs under the pile 


case a breakdown of the motor. 


and the coal is tapped through openings in the roof of 
the tunnel on to this. The belt conveyor dumps the coal 
into automatic scales and after being weighed by these 
V-bucket 
elevator and scraper conveyor into the bunkers over the 
stokers, whence it is spouted to the latter. The rest 
of the equipment of the boiler house consists of two 


the coal is elevated by means of a combination 


hoiler-feed pumps, two circulating pumps, one fire pump. 
and one feed-water heater. 

The three main engines The 
vacuum y means of a 57-in. barometric 
condenser, located outside the building. The water for 
this is supplied by means of two 10-in. centrifugal en- 
gine driven pumps. The 
power plant is supplied with a 110-kw. motor-driven and 
also a 110-kw. steam-driven exciter. The latter, of 
course, is only used in starting the plant after a com- 
plete shutdown. A small 150-hp. engine, direct con- 
nected to a 150-kva. alternating-current generator, is in- 
stalled. It is found useful when only the pack house or 
the kilns are in operation, or for lighting when the plant 
is shut down. 


are located side by side. 


is Maintained by 


There is also a dry-air pump. 


the usual cireuit 
apparatus and is divided 
There are in addition to the usual equip- 
ment a voltage regulator, frequency indicator, a record- 
wattmeter and 


The switchboard is provided with 
breakers, switches and indicating 
into 17 panels. 
ing one curve-drawing wattmeter. sv 
means of the recording wattmeter and the automatie coal 
scales, an accurate record of the efficiency of the power 
plant may be kept. 

The current employed is 550 volts, three-phase, 25-cycle 
and aiternating. All machinery throughout the plant is 
motor-driven, even each conveyor and elevator having its 


own motor. For this latter purpose back-geared motors 
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the plant is done in 


are incased in steel 


ryyy 
| Here 


Powe] used hy 


distribution panels. 
cords the 
department 


CONSTRUCTIO hroughout the plant 


are Of steel 1 ne vered with cement-lime. st 


] 
{ 


UCCO Of) 


expanded metal POOLS, for we WoOst 


covered with patented roofing, exceptions 


are board 


building and the lime plant which are of 


The crusher building, raw storage, kiln 
mill are connected 


e,e ryyy } } } 
Out pPartitlons., he power plant has the eneime room 


‘TY buildine,. ana the raw with- 


divided from the boiler room by means of a stucco par- 
tition. 

The laboratory Cye*( uples 1 ; il ng? i is ali 
attractive one-story, bungalow stvle, building of stucco. 


There are three rooms, the chemical and physical labor- 


atories and the chemist’s office and a large basement 


PERSONNEL 
The plant was built by the Republic Finance Co., for 
The Fulle 


ans under thr 


the Tidewater Portland Cement Co. 


Enei- 


. 4 ] . liye 
neering Co. prepared the yi eeneral qirec- 
I | 


tion of the writer and Howard C. Tompkins, Chief Engi- 


neer of the Republic Finance Co, 


2 


* 


? 


Combination Concrete and Cast Iron 


for Columns and Arch Ribs 


ago Dr. F. 


proposed 


Three or four vears 
Vienna, 


Von Emperger, of 


Austria, making reinforced-concrete 


columns wit! a core Of cast iron: the core, as proposed, 


Was so large that the column would in effect be a cast- 
iron column strengthened by a shell of hooped concrete 
to toughen it. He did not dimit the idea to columns, but 
extended it also to compression. members such as the 
ribs of arch bridges, 

During the past two years this idea has been carried 
into practice in at least two Important Cases, An arch 
bridge of 138-ft. span, the Schwarzenberg bridge, was 
built during the last winter in Leipzig, Germany. as a 
footbridge over the railway tracks near the International 
Architectural] Exhibition : it Was completed in April, 
1913, then. A commercial 
building in Vienna, which by this time is probably com- 


and has been in use since 





hig. 1. Skercn or ScHWARZENBERG 


Firspr STRUCTURE OF 


BRIDGE, 
COMBINATION © 
WD REINFORCED CONCRETE 


LEIPZIG: 
AST-LRON 


ted, the Ericson Building, has its columns made of 


the deseribed. 


tvpe 


Several arch bridges are now under construction on 
this system. One of the largest is a bridge at Deep, in 
northeastern Germany, illustrated (after a sketch) by 


Fig. 2. This has a span of 197 ft. 


A smaller bridge, 
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being buiit at Unterleiterbach, has the arches above the 


roadway, giving an appearance something like a bow 
string truss diagonals. 


bridge without 


experiments made on members built according to the 
combination shown 
strength. They 


show ti the testing machine a complete absence of thi 


cust-Iron-and-concrete system have 


emarkable toughness and high 


very 


buttleness which characterizes the ordinary crushing fail- 


of cast-iron columns. The failure loads of such col 
of the 


as thi 


mus, after deducting the load-carrying capacity 


hooped concrete shell, were over twice as big 
capacities of the unreinforced cast-iron columns. 

In the Fie. + is the uppermost 
curve the column streneth which the cast-iron 


diagram shown by 
member 
will realize (in the combina 
Mr. Von Emperger; the formula of 
the curve is also given, 


of the combination column 
tion), according to 
Ife bases this curve on iron hay- 
ing a normal cube crushing strength of 142,000 Ib. per 
sq.in. (10,000 kg. per sq.em.), which strength, he states, 
is readily attainable with a strong grade of cast-iron. On 


Ens.News 
Fic. 2. Remwrorcen-Iron Arcu Brice av Deep, 
GERMANY, Now BUILDING 


the diagram are given also the failure curves for steel 
columns and plain cast-iron columns. The three curves 
just mentioned are taken direct from a diagram accom- 
panving a paper presented by Mr. von Emperger before 
the German Iron Founders Association at Eisenach, Ger- 
many, a few weeks ago. 

In the same paper, however, he gives also a chart (or 
rather a chart and a table which must be used together) 
for use in designing columns of his system. Applied to 
any specific case, the chart gives results quite differen 
from the recommended (upper) curve in Fig. 4. He 
states that the chart was used in designing the Ericson 
Building and other structures of his system so far built 
or designed. We may derive from this chart a curve of 
allowable stress for different values of length-ratio—or 
more properly two curves, as two sets of coefficients are 
given in the table. We have plotted this pair of curves 
in Fig. 4, being the two heavy curves in the lower left 
hand corner of the diagram; one of them is for a cast 
iron having a cube crushing strength cf 128,000 Tb. per 
sq.in, (9000 kg. per sq.em.), and the other for a casi 
iron of 107,000 Tb, per sq.in. (7500 ke. per sq.em.). 1! 
the safety-factor of four (which Mr. von Emperger re 
commends in his paper as being appropriate for use wit! 
this svstem) is applied to these two curves of working 
two curves of ultimate streneth are obtained. 
which we have also drawn in Fig. 3 (the two steeply slop- 


Stress, 











1915 


( ketober 30. 


dash lives). 
pper column curve which Mr. von Emperger presents 


These curves differ radically from the 


- characteristic for columns of his system. 

the represented by the 

ashed curves are still remarkably high, and permit of 

It is to be noted also that these 
CSSeS apply to the iron alone, and that the capacity of 

e column is counted a 


llowever, working 


stresses 
ery economical design. 
being further increased by the 


compressive capacity of the nooped-concrete shell. The 
latter is computed 





by allowing a unit- 
stress of 550 Ib. per 
the full 


cross-sectional area 


sq.in. on 


of the concrete. 


In the Ericson 
suilding steel 
beams and a con- 


crete slab floor were 
used. But the Pos- 
sibilities of the sys- 
tem for use with re- 
inforeed - 
floor construction 
have studied 
by its author, and a 
number of designs 
made correspond- 
ingly. Fig. 3 is a 
model of the col- 
umns and adjoining 
floor reinforcement 
for such a_ struc- 
ture. There should 
be no particular dif- 
ficulty in making 
suitable connections 
between the rein- 
forcing rods of the 
floor and the core 
and reinforcing 
The model is of interest, however, 
in showing the adoption of a radial-reinforcement floor 
system similar to systems in use in this country. 

A prominent feature of the compression tests which 
were made by Mr. von Emperger on reinforced-iron col- 
umns is the toughness of the column. When such a col- 
umn fails, it does not break, shatter or shear off, but bends 
outward into a very decided sinuous curve. This result 
is due to two distinct causes: first, the restraint: against 
bursting or diagonal shearing afforded by the hooping 
steel in the concrete shell; second, the bending resistance 
viven by the longitudinal reinforcing rods in the concrete 
‘hell. The influence of the latter element was particularly 
ipparent in a test on a column whose core was made up 
‘! several pieces placed end to end and tested in compari- 
‘on with a similar column with integral the 
trengths obtained were identical. 


oa 
ve 


conerete 


been 





Mopet or REINFORCED- 
[ron COLUMN AND ADJOINING 
FLooR REINFORCEMENT 


Fie. 3. 


rods of the column. 


core ; 


New York Rapid Transit—A summary of the traffic on the 
ity subway and the Manhattan and Bronx elevated railroads 
‘Ss been made public. It shows that the subway for the 
ar ending June 30, 1913, carried 327,471,510 passengers and 
1e elevated lines for the same year 306,845,006. The week-day 
veragzge was 963,152 passengers on the subway and 902,485 
ssengers on the elevated lines. The increase for the year 
\S 24,497,654 on the subway and 2,574,165 on the elevated. 
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ENC. News 
DIAGRAM, SHOWING 
REINFORCED CAst-I[RON COLUMNS 
ACCORDING TO F. v. EMPERGER 


Fig. 4. ConumMN-FormMULA 
STRENGTHS OF 


(The heavy lines in the lower left-hand corner correspond 
to results given by the dimensioning diagram used for de- 
signing columns of Ericson Bldg.: if these are based on a 
safety-factor of 4, the heavy dash lines represent the ultimate 
strengths. The upper dotted line is the compressive strength 
of such columns as claimed by F. v. Emperger.) 


+ 
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The Snoqualmie Tunnel in the Cascade Mountains, on the 
fine of the Chicago, Milwaukee & Puget Sound Ry., has made 
good progress, according to the company’s annual report for 
the year ending June 30, 1913. The tunnel will be 11,700 ft. 
in length and has been driven for 3500 ft. from the west end. 
The necessary machinery and equipment for drilling opera- 
tions from the east end are in position, and work will soon 
be under way. Concreting is now in progress, and it is esti- 
mated that the tunnel will be completed within two 
This will shorten the line 3.6 miles and eliminate 
grades on the present line between Rockdale and Keechelus. 
It will also do away with snow troubles, which, in the Cas- 
cade Mountains, are confined to that portion of the line to be 
abandoned upon completion of the tunnel. 


years. 


heavy 


The Solar Power Plant at Meadi, near Cairo, Egypt, built 
by Frank Shuman, of Philadelphia, was put in operation July 
11 with elaborate ceremonies. The plant as there constructed 
covers several acres of land on the left bank of the Nile and 
consists of a series of reflectors and absorbers, a 100-hp. low- 
pressure steam engine, a condenser and a chain-driven pump. 
(An experimental plant erected by Mr. Shuman at 
near Philadelphia, Penn., described in 
News,” Sept. 21, 1911. 
for this low-pressure reported in the issue of 
June 6, 1912.) Full steam was raised in 15 minutes when the 
engine was started; in five minutes more the plant was de- 
livering 6000 gal. of water per minute against a head of 30 ft. 

In the Egyptian plant there five reflectors, each 2014 
ft. long, of parabolic cross-section and built up from a series 
of glass mirrors; the frames are spaced 20 ft. apart, and the 
total 13,500 sq.ft. The frames 
are connected with one another and geared to an engine with 
thermostatic control, so that the reflectors follow the course 
of the sun throughout the day. Along the focal line of each 
reflector is the absorber, or low-pressure boiler. At first this 
was a box of %-in. zine, but more steam was raised than fig- 
ured on during the early trials of the plant so that the water 
was violently ejected from the boiler and the zine softened 
before the trouble could be remedied. Steel boilers of ™%-in. 
plate, oxyacetylene welded at each joint and strongly 
were substituted for the zinc. 


Tacony, 
was “Engineering 


Tests on the unique design of engine 


service were 


are 


surface exposed to the sun is 


braced, 
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The Theory of the Penetration of 
Heat in Solid Materials 


By L. R. INGERSOoLL* 


The purpose of this article is to discuss certain prob- 
lems in heat conduction of engineering interest; and to 
put the theory of them in such form as will permit the 
Casy solution of many specific examples of common oc- 
CUurrence. 

The elementary theory of heat conduction through a 
plate or wall, as through the sides of a furnace or ice- 


house, whose surfaces are at constant temperatures, and 
the algebraic expressions for the simple heat flow, are 
known to every engineer, while more or less has been 
written also about the more complicated phases of the 
subject such as edge or corner lossest and the like. Un- 
fortunately, however, such “steady state” problems are by 
no means the only ones with which the engineer is con- 
The rate at which heat will penetrate into the 
interior of a body whose surface has been more or less 
rapidly heated—be it a wall under fire test, a firebrick im 
a regenerator, a casting undergoing annealing, a huge 


fronted. 


concrete dam in the summer’s heat, a railroad cross-tie 
in process of treatment, or any one of a hundred similar 
cases—is a problem which is continually appearing in 
almost every line of work and in various forms, each de- 
manding a solution. While such solutions frequently re- 
quire experimental tests, it need hardly be pointed out 
that a knowledge of the underlying laws should simplify 
such tests, and at the same time render them much more 
effective. 

The fundamental theory underlying this type of prob- 
lem has mathematical treatises for 
many years, but, so far as the writer is aware, has not yet 
It is 
the writer’s purpose to apply this theory, either directly 
or by suitable connecting reasoning, to a number of spe- 
cific cases, and to show that its predictions and laws are 
well justified by experiment. The subject will be taken 
up from two slightly different standpoints according as 
we desire to know the temperature at any time (1) inside 
a body at various depths below a heated surface, or (2) In 
the middle of a plate or wall both whose faces are heated. 
By a simple extension of the latter case, the laws can be 
deduced which apply to a wall heated on one side as by 
fire, in other words, what we shall 
“theory of the fireproof wall.” 


been available in 


been much made use of in engineering literature. 


term the thermal 


FLow or Hear INwarp rrom A Heated PLANE Face 

Starting with the simple fundamental law for the flow 
of heat in the steady state—namely, that the amount of 
heat conducted varies directly as the conductivity, area, 
time and temperature difference, and inversely as the 
thickness—it is not particularly, difficult to derive the so- 
lution for this case with the aid of Fourier’s Series. For 
such derivation, however, the reader is referred to any 
treatise on heat conduction{t where he will find it given 
In the form 


*Associate Professor of 


Madison, Wis. 
‘Carl Hering, 


215 (1908) 

tSee, for example, “The Mathematical Theory of Heat Con- 
duction, with Engineering and Geological Applications,’ by 
L, R. Ingersoll and O. J. Zobel, p. 78 (1913). 


Physics, University of Wisconsin, 
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This means that for a body initially at the zero of our 
temperature scale, whose plane surface is suddenly heated 
to and maintained at 7’o, the temperature 7 at a distance 
v from this surface will be given ¢ seconds later by this 
integral. As to the meaning of h, a little thought wil! 
serve to show that Inasmuch as the temperature of tly 
substance must be raised by the heat wave as it travels 
into the body, the rate of this penetration will depend 
not only on the conductivity, but on the specifie heat and 
density of the material as well. This is taken account of 
in the constant # which is defined by the relation 

A? = s 
Cp 
hk, ¢ and p being respectively the conductivity, specific 
heat and density of the material. The quantities a, / 
and # being known, 7’ can be determined. Tables I and TI 
give the values of this integral, and of the constant h?, 0) 
thermal diffusivity. 


.2 
VALUES OF INTEGRAL E =” J 
V wv* 


TABLE I. eB" ap 


2h y ¢t 
x/2hy t E : E x/2hy t E 
0.00 .000 4 0.525 1.40 0.048 
0.02 .987 wt 0.480 .50 0.034 
0.04 .955 or 0.437 60 0.024 
0.06 .932 } 0.396 .70 0.016 
0.08 .910 i 0.358 .80 0.0109 
0.10 .888 : 0.322 .90 0.0072 
0.12 865 Ja 0.288 00 0.0047 
0.14 843 8 0.258 .10 0.0030 
.16 .821 .8 0.229 .20 0.0019 
18 .800 .§ 0.203 .30 0.0011 
. 20 wea 98 0.179 .40 0.0007 
.25 . 724 : 0.157 2.50 0.0004 
.30 671 : 0.120 60 0.0002 
.30 .621 0.090 2.70 0.0001 
.40 .572 d 0.066 CO 0.0000 
TABLE II. VALUES OF THERMAL CONDUCTIVITY CONSTANTS 
IN C.G.S.* UNITS. 
Con- Dif- 
ature,  ductiv- fusiv- 
Material Deg. C. ity, k ity, h? 
Aor. . a) 0.000055 0.179 
Aluminum 18 0.480 0.826 
Brass (vellow) ; 0 0.204 0.339 
Brick (firebrick) 0-800 0040 0.0074 
Brick (in masonry ) .0020 0.0050 
Concrete (cinder) OOOS81 0.0031 
Concrete (stone) 0022 0.0058 
Copper aa .918 Be Es 
Cork (ground).. 00012 .0017 
Glass (ordinary) 0024 0057 
Granite... ; .OOS81 0155 
Ice.... i 0052 .0112 
Tron (wrought or mild steel) ; . 1436 sue 
Tron (cast, also high-carbon steel) .108 12 
.O827 23 
.0050 .0092 


Temper- 


3 
1 
7 
Limestone. 
Magnesium carbonate (85°% steam-pipe covering) 00017 a . 
Marble (white) eee at .0050 .0090 
Nickel....... ; 8 .142 .152 
Rock material, average 5 .0042 .O1IS 
.0050 .0133 
006 tad 
0003 .00383 
.0037 0055 
00088 0031 
.00143 00143 
00009 OOOGS 
. 00030 0023 

* The use of this system is almost compulsory in eases where thermal diffusivity 
is involved, since it is the only one in common use which is consistent in its choice 
of fundamental units. Thus the steam engineer’s conductivity unit of the B.t.u 
per hour, per sq. foot, per degree F., per inch in thickness, is not available in t! 
case since it involves two different units of length, i. e., the inch and foot. Similar 
objections may be raised against most of the other units in common use wit!i 
the exception of the C. G. 8. 

Most of the values for metals are those of Jiger and Diesselhorst (Abb 
phys-tech. Reichsanstalt, Vol. 3, p. 269, (1900). The others have been compiled 
from various sources. When not otherwise specified, ordinary temperatures 
assumed. 


ExamMpLtes—The use of these tables is best shown |) 
solving some specific examples: 

(1) <A massive granite block at 20° C. (68° F.) h 
one face (rapidly) heated to 200° GC. (392° F.). Wha 
will be the temperature at a depth of 10 cm. (4 in.) aft: 
one hour? 


Snow (fresh) .. 

Soil (average, damp) 

Soil (very dry). 

Water.. 

Wood (dry pine—across grain) 
Wood (dry pine—with grain) 














October 30, 1913 


Since the theory is based on the assumption of an 
initial temperature of zero the temperature scale must 
he shifted in this case by subtracting 20°, which will be 
added again later. Taking h? from Table Il as 0.0155, 

as 3600 (seconds) and a as 10 (cm.), the quantity 
v/2h V t becomes 0.67%. 
0.31, hence the rise in temperature would be 7 = 


This gives, from Table 1, H = 
180 EF, 


v 61°, making a final temperature of 81° C. (178° F.) 
(2) The surface of a dry soil initially throughout at 


6° C. (48° KF.) is cooled to —20° C, (—4° Bedi How 
long before water pipes at a depth of 152 cm. (5 ft.) 
will be in danger of freezing ? 

Here we have, after shifting the temperature scale, 


—6 = —26F, or FE = 0.23 
From Table I, then, 2/2h Vt = 0.85, which, with 
h? = 0.0031, gives # = 2,600,000 seconds or 30 days. 


IXPERIMENTAL VERIFICATION—An inspection of the 
integral / shows that if the distance x is changed in the 
same ratio as the square root of the time, the value of 
the integral will remain unchanged; in other words, a 
given temperature will penetrate to twice the depth in 
four times the time, ete. This “law of times,” as can be 
seen later, is of quite general application in cases of con- 
duction from a heated surface. Moreover, while our re- 
sults apply primarily only to relatively homogeneous ma- 
terial, the following deductions from some experiments 
performed at the Underwriter’s Laboratory in Chicago, 
by C. A. Snow, seem to show that the theory holds with a 
fair degree of approximation even for cellular structure. 

In these tests, cellular blocks of conerete and tile were 
exposed to the heat of a furnace on one side while the 
temperature rise in the material was measured by ther- 
mocouples embedded at various distances from the heated 
surface. From Snow’s curves,* it is seen that, for con- 
crete and tile blocks whose front faces were heated to 
1300° F. and 1600° F., respectively, the distances to 
which certain temperatures would penetrate in 234 hours 
and in four hours are given by Table IIT. 


TABLE III. RESULTS OF HEAT-PENETRATION 


Observed distance 


TESTS 


Computed distance 


Interior in 2} hrs. in 4 hrs. for 4 hrs. 

Concrete Block No. 1. 

400° F. 3. 82°" 4.65” 4.60” 

600 2.852 3.10 3.04 

800 1.52 1.86 1.83 
Tile Block No. 2. 

400 5.90 6.70 7.12 

600 4.56 5.20 5.50 

800 3.46 3.96 4.17 


The “computed distance” was found by increasing the 
first of the observed distances by the ratio of the square 
roots of the times, i.e., ;¢,. The data for the tile block 
may be also used to exhibit this law in another and _ bet- 
ter way by noting the time necessary for the temperature 








to rise to certain values at several fixed distances. This 
gives Table TY. 
TABLE IV. TEMPERATURE RISE IN TILE BLOCKS 
— = Time — ——______—— 
Interior Observed Observed Comp: ted Observed Computed 
Temp. at 1.8lin. at 3.75in. for 3.75in. at 5.8lin. for 5.81 in. 
200° F. 0.13 hr. 0.47 hr. 0.56 hr. 1.23 hr. 1.34 hr. 
300 0.17 0.65 0.73 1.85 1.75 
400 0.20 0.87 0.86 2.65 2.06 
600 0.33 1.55 1.41 


The computed times are in the ratio of the squares of 
the distances. The agreement with the observed times 
is reasonably good in all cases. We have tacitly assumed 


*The writer is indebted to G. W. Riddle, of the 


3 Under- 
writer's Laboratory, for an account of this work. 
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that the other faces of the block are far enough away to 
be without influence on the result—it will be remembered 
that our theory calls for a body ot large extent and there- 
fore only a single effective face—and this will be true 
only if they are sufficiently 
compared with the heated 
something to do with the 


far away from the point as 
surface; this probably has 
larger discrepancies at the 


greater distance. 
FLow or Heat INwarp From Two Heratrep Faces 


Ifa plate or slab of thickness J and initial temperature 
zero, have both its faces suddenly heated to and kept at 
To, the temperature 7' in the middle plane, which will 
obviously be the last part of the body to heat up, may 
be obtained from the equation* 


h2w2t 4 9 h2w2t 


4 4: 434° 
fw OO —10"* a 
0 


vk ane To 


t being the time in seconds and h? the thermal diffu- 
sivity. To simplify computation, the values of this series 
have been tabulated as in Table V. 


TABLE V. VALUES OF THE FUNCTION 
. o- 2—r2 
y=1—* (10-* — 1 1979 ¥ 4 ~ 19-25% — ) where 2 © 0.404 Sa 
wT 3 vo 1? 
x y x y x y 
0.01 0.0000 0.11 0.0546 0.36 0.4444 
0.02 0.0000 0.12 0.0692 0.38 0.4693 
0.03 0.0000 0.13 0.0848 0.40 0.4931 
0.035 0.0001 0.14 0.1009 0.45 0.5482 
0.04 0.0005 0.15 0.1176 0.50 0.5974 
0.045 0.0010 0.16 0.1345 0.60 0.6802 
0.05 0.0021 0.17 0.1517 0.70 0.7460 
0.055 0.0037 0.18 0.1690 0.80 0.7982 
0.06 0.0055 0.19 0. 1862 0.90 0.8397 
0.065 0.0081 0.20 0.2033 1.00 0.8727 
0.07 0.0113 0.22 0.2372 1.25 0.9284 
0.075 0.0150 0.24 0.2702 1.50 0.9597 
0.08 0.0194 0.26 0.3022 1.75 0.977 
0.085 0.0241 1.28 0.3331 2.00 0.9873 
0.09 0.0294 0.30 0.3727 2.50 0.9960 
0.095 0.0351 0.32 0.3912 3.00 0.9987 
0.10 0.0412 0.34 0.4184 3.50 0.9996 
4.00 0.9999 
% = lad 
ExampLtes—A dry spruce cross-tie 11.4x17.8 cm. 


(414x7 in.) in section and 71 em. (28 in.) long, and at 
an initial temperature of 15° C. (59° F.) is placed in an 
oven which heats its surface to 137° C. (278° F.) for 
1014 hours. What should be the temperature at the 
end of this period for a point near the center of the tie? 

As the heat penetration will be largely due to con- 
duction across the smallest dimension of the tie we shall 
neglect the other faces altogether. We have then, effec- 
tively, a plate of thickness 11.4 em. and diffusivity 
0.00068 (pine wood in Table II), which gives « = 0.85. 
Then from Table V, y = 0.82, making a rise in tem- 
perature of 0.82 (137° — 15°), or 100°. This gives a 
final temperature of 115° C. (239° F.). In an actual 
experimentt this was found to be 113° C., checking our 
theory much more closely than could be expected, con- 
sidering the approximations we have made in neglecting 
the other faces. 

In the same way we can readily show by a few minutes’ 
work with a sliderule that the center of a plate of steel 
2.54 em. (1 in.) thick, which is plunged into molten lead, 
should within 2% of the temperature of its 
faces in less than half a minute; the center of a firebrick 
6.3 em. (2% in.) thick, heated by flue gases in a regen- 
erator, should show more than half its surface change in 
temperature in 10 minutes, and more than three-quar- 


rise to 


*For derivation see Ingersoll and Zobel, “loc. cit.,” p. 
105 ff 
+The writer is indebted to H. D. Tiemann, of the U. S 


Forest. Products Laboratory, 
of this experiment. 


Madison, Wis., for an account 
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Theory or trHe Firerproor WALL 


It may now be shown by very simple reasoning 
ws of heat penetration through a wall from a suddenly 


. 1 1 } 
(| Surtace, Can he deduced at once as a special Case 


of the problem of the slab just discussed. If attention 


is fixed on the central point or plane of such a slab, both 


of whose faces are equally heated, it can be seen, from 


conditions of svmmetry, that there is no more tendency 


for the heat to flow across this plane in one direction 


than in the other: in other words, there will be no flow 


of heat across such a plane. Then, without altering the 


conditions In any way, one can imagine a thin laver of 
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wall in Humphrey’s experiments was (apparently) not 
protected as assumed in our theory. However, by exper- 
menting with miniature walls of porcelain heated by the 
application of hot mercury, the writer has checked the 
main theoretical conclusions with considerable accuracy. 

TEMPERATURE Curves—The use of this theory in con- 
nection with such experiments as Ilumphrey’s is now ap- 
parent; for it enables one to extend his results with some 
confidence, so far as they are concerned with the pene- 
tration of the heat wave, to a much wider range of tem- 
perature, time, thickness of wall and variety of material 
than would be possible without a vast amount of costly 
experimentation, An idea of such an extension is given 
in the curves of Figs. 1-3, where the temperature rise of 
the rear face is computed for walls of cinder and stone 
concrete and granite. Building brick would probably he 
between cinder and stone concrete In this respect. 

To illustrate further the use of the 
this connection we 


tables in 
shall compute one point on these 


above 


49° +O 


erature Rise 


a of Face Temperature) 


Tem 


(In Ter 


Time in Hours Time in Hours "uy 


STONE CONCRETE Fic. 3. GraNITE 


(hk? = 0.0058) (h? = 0.0155) 


Figs. 1, 2 and 3. Computed curves showing temperature rise of rear faces of walls with 


front faces suddenly heated to 


and maintained at given temperature Ty. 


some substance impervious to heat placed at this middle 
plane so as to divide the wall into two equal parts. Since 
these two parts are rendered in this way entirely ther- 
mally independent, one-half may be thought of as re- 
moved, leaving a wall heated on one side and protected 
on the other. 

We may then conclude that the solution for the slab, 
heated on both faces, leads at once to that for a wall of 
half the thickness, whose front face is suddenly raised 
in temperature and whose rear face is protected from 
heat loss. The temperature rise of this rear face may be 
computed with the use of Table V, with the understand- 
ing, however, that / in that table is twice the actual thick- 
ness of the wall heated on one side. 

ExaMpLe—In one of Humphrey’s experiments* at the 
Underwriter’s Laboratory, an 8-in. (20.3-em.) wall of 
stone concrete (“‘panel 19”) at 23° C. had its front face 
heated for two hours at an average temperature of about 
600° C. What should be the rise in temperature of the 
rear face, on the basis of our theory? 

After shifting our temperature scale by the subtrac- 
tion of 23°, to bring the initial temperature of the wall 
to zero, we may put 7’9 = 577°, 1 — 40.6, = 7200 and 
h? = 0.0058 in Table V, and find at once that 7 = 30°; 
that is, the rise is 30° C., making a final temperature of 
C. The temperature of the rear face as actually 
measured in this experiment was 56° C, . 


~so 
oo 


As a matter of fact this check must not be considered 
as quite so good as it appears, since the rear face of the 


*R. L, Humphrey, U. S. Geological Survey Bulletin, No. 370. 


curves, namely, that for a granite wall 12 in. (30.5 em.) 
thick, after four hours of heating. With h? = 0.0155, 
t = 14,400 and / = 61, the value of 2 comes out to be 
0.26, which from Table V gives a temperature rise for 
the rear face of 0.30, that of the front face. Thus, if 
the front surface was heated 500° (C. or F.) above the 
initial temperature, the rear face should come to 150° 
above this temperature in four hours. 
Limirations—In making such computations it must 
be remembered that they apply primarily only to a wall 
or floor so protected by casings, furniture or piles of 
(combustible) material that the heat transmitted 
through the wall has small chance to escape. In an un- 
protected wall, allowing free radiation and convection, 
the temperature rise should not be quite so high, so 
that the use of these laws would allow a small “factor of 
safety” in design. However, as a particular instance of 
a case in which they would not apply at all, may be cited 
the covering on an iron pillar or post which is sometimes 
designed for fire protection. Despite the rapidity of 
heating, the transfer of heat from the front to the rear 
surface of such a (thin) covering would be essentially a 


case of “steady state” and the corresponding simple equa- 


tion would apply. The amount of heat conveyed to the 
post and its temperature rise would be in this case an ap- 
proximately linear function of the time and reciprocal of 
the thickness of covering, and dependent directly on the 
conductivity of the latter rather than on its diffusivity. 
There are, in addition, one or two other factors oc- 
curring in actual practice which would cause deviations 
from these theoretical predictions. The first is the crack- 
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which frequently accompanies such rapid heating, al- 

ig a more rapid penetration of the heat wave, and 

cocond is the fact that in no case will the heating of 

front surface be instantaneous as assumed here. 

ile it is evidently impossible to take account of the 

factor theoretically, the second has been considered 

it is found that the preceding treatment should hold 

any ease in which the heating is moderately rapid, pro- 
ded the average temperature is used. 

Another consideration which will be recognized at once 
- of fundamental importance in some cases, e.g., the 
reproof vault, is the marimum temperature which will 

reached by the rear face of such a wall if the heating 

the front face is discontinued after a given time. As 

‘is varies so largely with circumstances, such as whether 

e face of the wall is quenched or simply allowed to 
ool, the treatment is necessarily somewhat complicated 
d will not be taken up here. 

GENERAL ConcLusions—lt is evident from an inspec- 
tion of the equation preceding Table V, that the law con- 
necting time with the square of distance of penetration 
as the same validity for walls as for the case previously 
considered. This appears at once in the curves of Figs. 
|-3, where it is apparent that doubling the thickness of 

; the wall will cause a four-fold delay in the time required 

for the penetration of any given temperature. 

This fact may be worth noting in connection with fire- 
proofing design, but undoubtedly the most important 
conclusion to be drawn from this whole discussion is the 
fact that it is the thermal diffusivily rather than the con- 
ductivity alone, which controls the penetration of the 
heat wave under conditions such as these. 
these principles are involved, a high density and high 
specific heat, as well as a low conductivity, should be 
sought for in the materials of construction.* 


In cases where 
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A 30-Ton Electric Mining Locomotive 


Two 30-ton electric locomotives of the Baldwin-West- 
inghouse “bar-steel” type were recently installed at the 
Charleroi, Penn., coal mine of the Carnegie Coal Co. 
Mach locomotive consists of two 15-ton units, which can 
be used as separate locomotives if desired. The distribu- 
tion of the 30-ton weight over eight wheels gives large 
tractive power with a moderate load per wheel. 

The illustration shows the meaning of “bar-steel” con- 
struction. The locomotive side frames are formed as a 
vrid of heavy steel bars; each side frame is a single steel 
asting giving a strong and rigid construction. The open- 
ings in the frame allow ready access for inspecting, oil- 
ng, replacing brake-shoes, ete., and also provide excellent 
entilation to the electric equipment. 

The locomotive is equipped with air brakes and. each 
nit is equipped with hand brakes which can be operated 
ogether from the operating stand of the leading unit. 
Qn this same unit the mdin air reservoir and air com- 
‘ressor for the brakes are located, while an auxiliary air 
eservoir is provided on the trailing unit. 

For track gages up to 36 in., 51-hp. motors are used. 
or a track gage of 36 in. or above, 84-hp. motors may be 


*I. H. Woolson (Proc. Am. Soc. for Testing Materials, Vol. 
. p. 438, 1906) notes that in one test, cinder concrete gave 
: irdly better insulation tests than gravel concrete. If the 
b nder concrete was of low density the explanation is prob- 
E bly that suggested above. 
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used if the service demands them. Each unit is equipped 
with two Westinghouse commutating-pole, railway-type 
motors. The controller for the tandem is of the individ- 
ual magnetic-blowout type, and handles the four motors 


simultaneously. When the tandem is split, the four- 





THe TANDEM ExLectric LOCOMOTIVE IN OPERATION 


motor controller operates the two motors of this unit 
without change in connections, while the other unit has 
its own two-motor controller. 
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The Automobile 
total annual 
at over and employ 
pay roll being over $1,500,000. 
and automobile supplies 
ceeds $650,000,000. 


Manufactories of 
capacity of 400,000 
$100,000,000, 


Detroit, 
automobiles, 
120,000 


Mich., have a 
are capitalized 
people, the weekly 
The total value of automobiles 


produced by Detroit this 


year, ex- 


The Stresses in a Reinforced-Concrete Floor Slab under 
heavy load are being determined at the new freight terminal 
of the Minneapolis, St. Paul & Sault Ste. Marie Ry. in Chicago. 
This terminal has the tracks and team driveways on a con- 
crete floor of great area, supported by columns, the space be- 
neath being utilized for storage, as described in detail in our 
issue of Aug. 21. The and measurements are being 
made over an area of four panels, each 24x24 ft. c. to c. of 
columns, the load on each panel being 400,000 lb. The con- 
crete was almost 3% months old at the time of testing. 
The test load consists of eight steel hopper-bottom ore 
cars 25 ft. long, and about 21 ft. 6 in. c to c. of trucks. The 
height of the sides is increased by planking, and each car is 
loaded with broken stone so as to give a total load of 205,000 
lb. on the wheels. The load gives a concentration in excess 
of that due to locomotives of Cooper’s E-50 loading, for which 
the structure was designed. 
tracks (12 ft. c. to c.), 


tests 


The cars stand on four ordinary 
laid on a bed of stone ballast on the 
concrete floor. After measurements of stress and of bending, 
deflection, etc., had been made with the cars in position, the 
cars were removed and measurements made to determine the 
recovery of the structure. 
shifted half a panel 
measurements again 

After the tests on this area, the cars (with two additional 
cars similarly loaded) were transferred to a track laid on 
the slab midway between two lines of columns, and observa- 
tions made to determine troughing of the 
this load. 

The made 
strain gages, noting the 


The cars were then 
length from the 
taken. 


replaced, but 


original position, and 


any slab under 


tests are with extensometers and micrometer 
distances between marked points on 
the slabs and columns, and the instruments are checked fre- 
quently by comparison with a standard bar. More than 800 
gage lines were measured. Considerable preliminary work 
was required in cutting away the concrete to expose the re- 
inforcing bars and in setting the measuring points. The test- 
ing is being done by the Engineering Experiment Station of 
the University of Illinois, under the direction of Prof. A. N. 
Talbot, and Arthur R. Lord, consulting engineer, is coédperat- 
ing in the work. The readings are made by members of the 
staff of the Experiment Station, trained in this line of work. 
and there are five observers and five recorders on the work. 


The working out of the results will take some little time. 
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The Industrial City of Torrance, California 


By RabLpeyH 


SY NOPSTS—There has just been completed near Los 
Angeles, Calif., the first unit of an industrial city, vvich 
is fhe first of its hind Gn thie Pacifie Coast. The general 
layout of the city and its various public improvements 
are here described, 
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The growth of southern California has been very rapid 
In recent years. he number and size of the manufac- 
increased land for industrial 
poses in Los Angeles has become very expensive. 


tories have also 


and pur- 


The 
industrial districts are limited by ordinance, and large 
tracts of land suitable for factory use can be had only 
with great difficulty. 


This situation became so acute that about two years 
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ago a number of important manufactories in the vicinity 
agreed to remove their plants to a common, suburban, in- 
dustrial city, if a satisfactory location could be found. 
For such a town there is required a location with good 
drainage, gentle slopes and good soil; good transporta- 
tion both by rail and About 23 miles south of 
Los Angeles is San Pedro, its principal harbor; at about 
an equal distance southwest in Redondo, a port of some 
importance. The land in the immediate vicinity of the 
harbors is too valuable to permit of the construction of a 
residential, manufacturing town directly upon tidewater. 
But between the city and these ports lies the Dominguez 
Rancho, a rolling stretch of 
tains an excess of 


road. 


farming land, which con- 


20,000 acres. Of this, 3500 acres was 


purchased and arrangements were made with the South- 
ern Pacific and the Pacific Electric Ry., by which Tor- 
ranece would become a terminal point, and would have 


*Consulting Engineer, 625 S. Hill St., Los Angeles, Calif. 


ADJACENT PROPERTY OF 


BENNETT® 


proportionate rates for local short hauls. Further ar 
rangements were made by which one system of freight 
spur and industrial tracks would be operated by the Pa 
cific Electric Railroad, as a terminal road for all othe: 
freight-carrying concerns, 

There were assured to the town of Torrance three im- 
portant shops: 


the Union Tool Co., employing a mini- 
mum of 


LOO men; the Llewellyn Iron Works, employing 
a minimum of 600 men; and the Pacifie Electric Railway 
Co’s car-building shops, which will eventually have a 
minimum of 1500 men. It was thought that this exten- 
metal-working firms would un 
doubtedly bring additional smaller firms in the same 
lines and also a general line of factories. 
warranted a first-class development. 


sive concentration of 


The situation 
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DomInaurz LAND CorrorATION 


GENERAL STREET PLAN—In an industrial community 
it is important that transportation should be easy and 
rapid; that the factory districts should be separated from 
the business and residential districts, and that ample 
growth should be provided for both without involving 
future intermingling. 

The first unit of the new city (Fig. 1) was placed ap- 
proximately in the center of the main holding of the 
company, so that factory growth could occur in one sec- 
tion, while the residential growth took place in the other. 
From this general scheme there was developed a strec' 
plan fitted closely to the topography of the ground. Con 
tinuous and rectilineal streets were adopted, where trans 
portation conditions would permit, because they pe! 
mitted of simpler and less expensive utility work. In 
residential town for manufacturers’ employees, the co! 
sideration of beauty of line is less important than goo: 
cheap living conditions. 
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The general street plan adopted places the factories on 
two sides of a rectangle, with the business section as a 
fringe between this factory district and the residential 
section which covers the remainder of the rectangle (Fig. 
1). This results in a city in which any residence dis- 
trict can be approached from any factory district with- 
out serious detours, and in which some portion of the 
business district is traversed by all such travel. The 
diagonal intersections and the easy railway curves result 
in a considerable variation in the effect of the streets, and 
give opportunity for many small parkings (Fig. 2). The 


general scheme of street-block arrangement or street on the connecting boulevards, and on some residence 
cross-section is shown by Fig. 3. streets, the pavement is a water-bound, oil-surfaced ma- 
Topography permitted the separation of grades be-  cadam. 
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curbs and sidewalks.) 


TIONS, 


of pavement, 


which a 
property. 


crossing occurred within the boundaries of the 

The scheme for the city includes a proper 
provision of parking, of civie center space and of school 
and playground facilities. The area developed so far has 
been brought to a finished grade, paved with permanent 
work and sewered. 

PAVEMENTS—In the business section of the town the 
streets are from 80 to 108 ft. wide. 
with two-coat asphaltic concrete. The base is an asphalt- 
gravel mixture 4 in. thick. The top is an asphalt-sand 
mixture 1 in. thick. On the secondary business streets, 


This area is paved 
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Fig. 4. Fire Hypranr anp Lamp Post, 


TorRRANCE, CALIF. 


is 5 in., which shades off to a 
the edge of the pavement, or at the curb 
curbed street. 


pavement 2-in. depth at 


if placed on a 


The asphalt specification is as follows: 

(A) ASPHALT CONCRETE BASE—Upon the roadbed pre- 
pared and brought to sub-grade, there shall be constructed a 
4-in. asphalt concrete of the materials and 
prepared in the manner hereinafter provided and which as- 
phalt concrete shall be composed of broken stone (or screened 
gravel as hereinafter provided), sand and asphaltic cement. 
The asphalt concrete may be prepared by mixing the several 
classes of materials in proper proportions or by the cOmbina- 
tion of natural asphaltic materials with the individual in- 
gredients so as to produce the required mixture. The per- 
centage composition, by weight, of the asphalt concrete base 
shall be within the following specified limits: 


base consisting 


Broken stone, between 60 and 70%. 

Sand, between 25 and 35%. 

Asphaltic cement, between 5 and 8%. 

Provided, however, that in lieu of the broken stone, the 
contractor, at his election, may use screened gravel, in which 
the largest particles shall not exceed 2% in. in their greatest 

and all of which shall be retained on a 4\-in. 
mesh screen and in which not less than 40% shall be retained 
1144,-in. mesh screen and not less than 20°, shall be re- 
tained on a %-in. mesh screen. 

(B) ASPHALTIC WEARING SURFACE—Upon the asphalt 
concrete base prepared and laid, and after it has been thor- 
oughly swept free from all dirt and rubbish, shall be laid a 
l-in. asphaltic wearing surface, consisting of the materials and 
prepared in the manner hereinafter provided, and which as- 
phaltic shall be composed of sand, 
dust and asphaltic cement, the different ingredients 
mixed in such proportions that the percentage composition 
by weight of the wearing surface shall be within the specified 
follows: 


dimension, 


on a 


wearing surface stone- 


being 


limits as 


Sand, between. 65 and 86%. 

Stone-dust, between 5 and 18%. 

Asphaltic cement, between 9 and 17%. 

The asphaltic wearing surface may be prepared from in- 
dividual combination of individual and 
natural asphaltic mixture, as hereinbefore described for the 
asphaltic concrete base. 


ingredients or by a 
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The residence streets are usually 60 ft. wide. Pro- 
vision has occasionally been made for a wide center- 
parked street. Future car-lines have been provided for 
by wide streets. Secondary cross-streets are located at 
500 to 600 ft. has been made 
throughout for 20-ft. alleys, in which all utilities are lo- 
cated. Each utility is given a specific location for its 
mains and for its service runs (Fig. 3). 


intervals of Provision 


CURBS AND SIDEWALKS have been carried througheut 
the business and residential section and into portions of 
the factory district. Residential curbs are 5x9x16 in. : 
business curbs 6x10x16 in. Curb-return radii in the first 
part of the work were 8 ft., but the newer work was in- 
stalled with a 15-ft. radius, which appears to be ma- 
tertally better. . 


Street names are stamped into curbs and sidewalks 
with letters 34% in. high and 3¢-in. deep. 

Warer-Suppty—The domestic water-service network 
It is made 
All service runs 
The minimum pipe is 4 in. in 
These runs are tied together by cross-headers 


presents no unusual constructional features. 
up entirely of Class “B” cast-iron pipe. 
are located in the alleys. 
diameter. 
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arger pipe. The entire network is divided into small 
tions by means of valves. 

fire hydrants are in- 
but fall on street 
There are no hydrants 


luxcept olL a tew cottage streets, 
led at intervals of less than 600 ft., 
alley and. street intersections. 


dead ends. All hydrants have a 6-in. wrought-iron 
ost and a cast-iron head, containing one 244-1n. and one 
in. outlet (see view, Fig. 4). 


Wn the head. 


The valves are located 
They have lead-faced disks, closing against 
ronze seats. 

All water is metered. Water taps are made with %4-1n. 
Mueller type corporation cocks and 18-in. lead connection 
‘ipes. Meters for four adjacent lots are set in a com- 
mon box and piped to their respective lots on the short- 
est run (see Figs. 3 and 5). 

The network has been designed on the basis of a popu- 
ition of 25 people to the acre, with a per capita con- 
sumption of 150 gal. a day, of which 120 gal. is used in 
10 hr. or on the supply of two 250-gal. fire streams from 
any single hydrant. 


Water is sold on a sliding seale as follows: 


0-1999 cu.ft. per month, 10c. per 100 cu.ft. 
2000-3999 cu.ft. per month, 9c. per 100 cu.ft. 
1000-5999 cu.ft. per month, S8se. per 100 cu.ft. 
6000-7999 cu.ft. per month, Te. per 100 cu.ft. 
s000-9999 cu.ft. per month, 6c. per 100 cu.ft. 
10,000 and over, ac. per 100 cu.ft. 
Farm irrigation water, 3c. per 100 cu.ft. 


At the present time water is purchased from the Do- 
Water Co., located 
miles east of the town. This is an especially 


minguez which pumps from wells 


about five 
uire water. An auxiliary supply from deep local wells 
as been considered desirable and will probably be in- 
stalled at some future date. 

The pressure in the water mains is regulated by means 

a 24,000,000-2al. storage reservoir at the west end of 
the property. 
the tract. 


to 30 Ih. 


most of 

A motor-driven turbine pump brings this up 
for fire service. When the town has developed 
to a larger size, pressure from this booster pump will 


This vives about 20 lb. through 


be made continuous and a 100,000-gal. water tower in- 
stalled to act in conjunction with it. At the same time 
will be installed a 1000-gai., 100-lb. fire pump, 
which will be used until such time as the property war- 


there 


rants the purchase of an automobile fire engine. 

SANITARY SeEwers—The property is covered by a com- 
plete sanitary-sewer system, practically all of which is 
vitrified tile, although there is one section of 18-in. wet- 
mixed and glazed-concrete pipe, and a 12-in. reinforced- 
concrete force main for the treated effluent. 

SEWAGE TREATMENT—Sewage is delivered by gravity 
to a reinforced-concrete Imhoff tank, 24 ft. in diameter 
and 27 ft. deep, designed to serve 2500 people on the 
A float-controlled, electri- 
cally driven pump lifts the tank effluent 40 ft. and de- 
ivers it to a sewage farm, 7000 ft. distant. Space has 
ven reserved at the site of the present tank for addi- 
tional tanks and also for trickling or percolating filters. 

SuRFACE DrainaGe—TIn southern California, the rains 
re torrential in character and infrequent in number. 
‘rutters usually contain much débris at the time when 
‘he storms come, resulting in serious clogging of storm- 
rain entrances. 


asis of 75 gal. flow per day. 


In laying out Torrance, storm drains 
ive been avoided where possible and where undercross- 
igs were essential, provision has been made to permit 
cess flow to pass over the top of the pavement in the 
ime general direction as the underflow. These cross- 
gs (Fig. 6) are practically all corrugated-iron ares 
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resting upon heavy reinforced-concrete bases, as it was 


found that the use of heavy motor trucks tended to 
crush down corrugated tops placed on plain concrel 
bases, 


Tuk TELEPHONE AND LIGHTING SYSTEMS are on over- 
} acl 
Neac 


trict 


construction hat in the main business dis- 


except 
undercrossings are Street 


iron conduit. 


lights are carried on posts placed 300 to 600 ft. 


and 150 ft. apart in the 


made in 
apart nh 
the residence district 
district. Part of the 


business 


lights run until 10 p.m.; part all 
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SURFACE DRAINAGE DETAILS AT 
CRrOssINGS, TORRANCE, CALIF. 


Fig. 6. 


night. The leads are brought to the posts by iron-pipe 
conduits placed in the street parkings. These conduits 
are run to the alleys where connection is made with the 
lighting system. The are 
wrought iron. Each carries two 100-watt tungsten lamps. 


company’s overhead posts 
BuilLpINGs—Considerable attention was given to the 
building work of the town. 
the 
stores are permitted. 
A number of fireproof cottages were also built, but the 


The company has restricted 


business section to high-grade work. No wooden 


need of immediate housing accommodations limited the 
work along this line. The ten cottages built are double- 
plastered, without air space in the walls; 
crete and flush metal and window 
The exteriors are severely plain and present 
trast to the ordinary Los Angeles bungalows. 


thev have con- 


floors door 


frames. 
a great con- 

The Dominguez Land Corporation, which owns and 
developed the property, is a syndicate of local capitalists 
headed by the Torrance Marshall Co. The active organi- 
zation was under the control of H. H. Sinclair, vice-pres- 
ident and general manager: Ralph Bennett, chief engi- 
J. Gill, architect. Bent & Pennvbaker, were 
general contractors on both paving and sewer systems. 
Robt. Sherer & Co. had the grading contract. ) 
system was installed by the company’s forces. 


neer: and I. 


The water 
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Fred Harris Daniels 


The death of Fred IH. 


one of 


Worcester, Mass.., 


the most active and distinguished mechanical en- 


Daniels, of 


gineers of America, was briefly noted in our issue of 
pept. Li. For the improvements he devised in the steel 
and wire-making industry he had long had an interna- 
Ie was Chairman of the Board of En- 
gineers of the United States Steel Corporation, a mem- 


i 


tional reputation. 


ber of its board of engineers which planned and_ built 
the Gary, Ind., and Duluth, Minn., plants, and Chief 
Engineer of the American Steel & Wire Co. 
he had taken out more than 150 patents relating to ihe 


In 40 years 

manufacture of steel rods and wire, and he was awarded 

the grand prize and gold medal of the Paris International 

Ix position in 1900, for 

achievements in the develop- 

ment of the wire industry. 

In 1910 he was honored with 

the title of Knight of the 

Royal Order of the North 

Star, first King 

Crustaf, of 
Fred Tfarris 

born June 16, 1853, at Han- 

over Center, N. HT. 

ot New 

and the 


Class, by 
Sweden. 


Daniels was 


Ile was 
England ancestry 
four 
whom, 
Daniels, 
distinction as 
and 
Inissionary; the two others 
both killed in battle 
during the Civil War. 

Mr. graduated 
from the Worcester Poly- 


youngest of 
one of 
Herbert 

achieved 


brothers, 
Charles 
has 
a clergyman foreign 
were 


Daniels 
technic Institute in 1873, in 
the third class to leave that 
Institution, and was a ¢lass- 
mate of John W. Nendrick, 
until recently Vice-Presi- 
dent of the Atchison, 
Topeka & Santa Fe Ry., 7 / 

and formerly Chief Engi- “4 

neer of the Northern Pa- Lr ss 

Ry. <At the Institute 

he was distinguished as a student and his graduating 


Enc. News 


cifie 


thesis on compound engines has always heen considered a 
model for student work. Following his school work he at 
once entered the employ of the Washburn & Moen Manu- 
facturing Co., of Worcester, makers of steel rods and wire. 

From the very beginning of his practical engineering 
experience almost his entire attention was given to the so- 
His 
first position was as a draftsman in the office of the 
late Charles II. Morgan, General Superintendent 
Washburn & Moen Manufacturing Co. Mr. Mor- 


gan was at that time engaged in taking down a Siemens 


1 
lution of problems connected with this industry. 
] 
then 


f tha 
Oi Lilt 


regenerative furnace, used in connection with the Bedson 
continuous mill, which had been constructed some time 
Mr. Morgan had some 


substantial improvements to introduce and to young Mr. 


before from English drawings. 


Daniels was intrusted the preparation of the detail plans. 
= i 
Che new furnace proved a great success and the improve- 


lant 
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nents were patented by Mr. Morgan and Mr. 
and resulted in great profit to the company. 
During the hard times of 1873 and 1874, after a va- 
cation in Florida, necessitated by his previous hard work, 


Daniels, 


Mr. Daniels was unable to find employment as a drafts- 
man, so he entered the company’s machine shop and here 
obtained practical experience which ultimately 
proved of infinite vaiue to him, as an engineer and man- 
ufacturer, 


some 


In 1874, the wire business underwent an ex- 
traordinary development and Mr. Daniels returned to 
his former position as engineering assistant to Mr. Mor- 


gan. 


It was soon after decided essential to establish a chem- 
ical laboratory in connection with the company’s works. 
Mr. Daniels was accordingly sent by his company to in- 
terview Dr. Thomas M. 
Drown, of Lafayette Uni- 
versity, a great authority at 
that time on the metallurgy 
of iron and steel. The re- 
sult of this interview was 
that Mr. Daniels accepted a 
position as Dr. Drown’s as- 
sistant at Easton, Penn., 
while at the same time con- 
tinuing his work for the 
Washburn & Moen Manu- 
facturing Co.:; and while 
here in the heart of the 
Pennsylvania iron and stee! 
country, he gained an inti- 
mate knowledge of 
making which was to stand 
him in good stead. Upon his 
return to Worcester he was 
made Mechanical and 
Chemical Engineer of the 
company and was given 
charge of the designing de- 
partment and _ the 
tory. 

In 1877, the Washburn & 
Moen Manufacturing Co. 
sent Mr. Morgan and Mr. 
Daniels to Europe for the 
express purpose of familiar- 
izing themselves with Euro- 
pean practice and progress. The tour included England, 
Norway, Sweden, Germany, Belgium and France. In 


stee] 


labora- 


Sweden, Mr. Daniels was so impressed with the results 
accomplished by openhearth steel works and rod mills 
that he stayed for some months at one of the largest 
plants as a common workman. Returning to Worcester 
he installed 16 Lancashire openhearth furnaces and as a 
result the Washburn & Moen Co, became one of the larg 
est manufacturers of charcoal iron in the United States. 
This was but the first of several European trips mad 
by Mr. Daniels in the interest of his company. 

From that time on, Mr. Daniels’ development and suc 
cess kept pace with the expansion of the steel-wire indus 
iry. He became General Superintendent and Chief En 
cineer of the Washburn & Moen Co., and later Chief En 
gineer of the American Steel & Wire Co., when it ab 
sorbed the Washburn & Moen Co. When the Unite 
States Steel Corporation acquired the American Steel 4 
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re Co., Mr. Daniels became the practical mechanical 

ineering head of this whole great corporation. 

in recent years Mr. Daniels’ business had frequently 

cn him from one end of the country to the other, and 

was thus personally acquainted with a great many 

“ineers in the iron and steel industry. He was a mem- 

and former Vice-President of the American So- 
ety of Mechanical Engineers, a member of the Ameri- 

1 Institute of Mining Engineers, of the American So- 

ety for Testing Materials, the Iron and Steel Institute 
of Great Britain and the American Iron and Steel In- 
stitute. He was a member of the Century Club, of Cleve- 
land, Ohio, the Engineers and the Machinery Clubs, of 
New York City, the Duquesne Club, of Pittsburgh, 
Penn., and several Worcester organizations. 

However, with all his business activity, he had always 
found no little time to devote to the welfare of Worces- 
ter and its institutions. He was a trustee of the Wor- 
cester Polytechnic Institute and Chairman of its Shop 
(Committee; he was a member of the Street Congestion 
(Commission, of Worcester, and a director of the Mass- 
achusetts Employees Insurance Association. He was also 
a director in several of local industrial corporations. 

Mr. Daniels was married in 1883, to Miss Sarah L. 
White, of Worcester, who with three sons survives him. 

es 
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Separate and Combined Sewers in 
Relation to Sewage Disposal* 


By Joun H. Grecoryt 


One of the most important factors in the choice between 
the separate and combined system of sewerage is what is 
to be done with the sewage after it has reached the sewers. 


if the sewage is to be discharged into a body of water with- 
out any treatment whatsoever, a condition less and less likely 
to arise in the future, combined sewers would frequently 
the simplest and cheapest solution of the problem. If, 
however, the sewage is to be treated, separate sewers have 
certain advantages. In order to limit somewhat the scope of 
the paper it will be assumed that the sewage must receive 
some treatment before final discharge and that the treatment 
will be at one point. Further, that ample opportunity is 
afforded for the discharge of storm water without having to 
carry it any great distance. 

Sewage treatment works cost money. It is therefore de- 
sirable to keep them as small as possible, and in order to do 
this the volume of liquid to be handled must be Kept at a 
minimum. Rarely, if ever, would it be the case that all of 
the storm water would have to be treated; hence in this dis- 

ission the question of treating other than the first wash of 
the streets, in addition to the sewage, will not be considered. 

With a separate system the volume to be handled at the 
reatment works is the total sewage flow in the sanitary 
ewers. The liquid is made up of house sewage, ground-wa- 
and trade wastes. The flow may, however, be 
times of storm by taking in the first wash of 
the streets from the storm-water drains should it be found 
necessary or desirable to treat the first wash. 

With a combined system, under dry-weather 

volume to be handled ordinarily is what is 
poken of as the dry-weather flow and is 
ouse sewage, ground-water leakage 


offer 


ter leakage 


nereased in 


conditions, 
commonly 
made up of 
wastes. In 


also 
and trade 


es of storm, however, the flow in the combined sewers is 

creased by the storm water from the streets. The liquid 

E en consists of a mixture of house sewage, ground-water 
, ikage, trade wastes and storm water. 

The effect of the storm water in combined sewers is two- 

ld—it not only increases the volume of liquid flowing but 

changes its character. The first wash from the streets is 

en exceedingly foul and may increase the organic content 

the liquid flowing in the sewers, giving what may be 


led a stronger sewage. As more and more storm water 


_ *Abstract of a paper read before the American Society of 
inicipal Improvements, October, 1913. 


‘Consulting Engineer, 170 Broadway, New York City. 
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the 
and 


organic 


enters sewers the and 


sewers 


becomes’ cleaner 
cleaner with the greatly increased flow in the 
the content of the liquid is decreased, resulting in 
what may be called a weak or dilute sewage. 

The volume of liquid to be handled at the treatment works 
from a combined system whether only the dry- 
weather flow or the dry-weather flow plus some storm water 
is to be intercepted. If only the @ry-weather flow is to bh 
intercepted then the volume to be handled at the treatment 
works would, in general, be substantially the same from the 


storm water 


depends on 


combined system as from the separate system. 
One fundamental difference between the two systems, 
however, exists. With the separate system no raw sewage 


escapes to the streams or water courses, while with the com- 
bined system raw 
them. 


sewage must at times be discharged into 
If it is planned to intercept only the dry-weather flow, 
then, during storms, just as the flow in the 
bined sewers the maximum rate of dry-weather 
flow, the surplus flow over and above that which can be inter- 
cepted, escapes, with the result that a mixture of sewage and 


as soon com- 


exceeds 


storm water must reach the streams. 

It is true that the overflow of raw sewage from com- 
bined sewers into the streams ordinarily would take place 
only during periods of storm, but even the occasional dis- 


charge of raw unscreened sewage into a stream is a question 
which must be carefully considered. It might be the case, 
and probably often would be the case, that as far as the tem- 


porary reduction of dissolved oxygen in the stream is con- 
cerned no harm would be done, but floating particles of 
paper and fecal matter are offensive to the sight. If, how- 


ever, the stream into which the overflow of sewage would take 
place is sluggish and with but little velocity it may easily be 
that the continued overflow of sewage into it, from time to 
time, with the accumulation of sludge deposits on the bot- 
tom, would lead to offensive conditions. 

With a order to reduce the number 
of times during the year that raw sewage would overflow, it 


combined system, in 


might be planned to intercept some storm water as well as 
the dry-weather flow. One direct effect which this would 
have on the sewage-treatment works would be to increase 
their size, and consequently their cost, over and above that 
which would be required if the separate system had beer 
adopted. 

If it is found desirable or necessary to intercept and 


treat the first wash from the streets the separate system is 
more advantageous than the combined system as by its adop- 
tion no overflow of raw sewage to the streams will take 
place. The storm-water drains receive only storm water and 
the first wash from the can be intercepted in the 
storm-water drains and discharged either into the sanitary 
sewers, or into the intercepting sewer leading to the treat- 
ment works. As the flow in the storm-water drains in- 
creases, the surplus water, over and that intercepted, 
overflows to the streams but earries no sewage with it. 

The separate system, under certain conditions, 
greater flexibility in the disposal of trade wastes than 
the combined system, unless the first wash of the 
to be intercepted and treated. Some trade wastes 
sive and if discharged into the sewers in such a 
must be treated. On the other hand some trade 
inoffensive and can be discharged direct into 
without causing any nuisance or trouble. 

With the separate system the offensive 
be discharged into the sanitary sewers 
wastes into the storm-water drains. 
wastes only would then be carried to 
With the combined system all of the 
offensive as well as the offensive ones, 
intercepted and carried to the treatment works, with the re- 
sult that the treatment works would have to be somewhat 
larger in size, and hence would cost more, than would be the 
case if the separate system had been adopted. 

With a 
acter, the 


streets 


above 


offers 

does 
streets is 
are offen- 
condition 

wastes 
the 


are 
streams 


trade can 
and the inoffensive 
The offensive trade 
the treatment works. 
trade the in- 
would have to be 


wastes 


wastes, 


community which is 
volume of trade 
the total sewage flow. 

however, the trade wastes might amount to 
percentage of the total flow and in extreme might 
equal in volume the house sewage. Under such conditions it 
is evident that, if any percentage of the trade 
wastes is offensive, sewers would be of decided ad- 
vantage as they would permit of the inoffensive wastes being 


largely 
wastes would 
With a 


residential in 
affect but 
manufacturing 


char- 
very little 
community, 
quite a large 


cases 


considerable 
separate 


discharged direct into the storm water drains, the offensive 
wastes only being discharged into the sanitary sewers and 
by them carried to the treatment works. 

With a combined system, automatic regulators are gen- 
erally used on the connections between the combined sewers 
and the intercepting sewer to limit the amount of flow from 
the combined sewers to the intercepting sewer. With a 


separate system automatic regulators are not required unless 
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wash from the streets is intercepted in the storm- 


drains \utomatic devices in sewers, as a general 


osition, no matter how well designed, are to be avoided 


evel possible, 


presence ' grit at a sewage-disposal works is gen- 


ally more on annoyance, especially when the 
through settling 
they do 


amount of 


sewe 


aye has to be pumped and passed tanks. 


With combined sewers, recelving is storm 


water 


from the streets, considerable Srit 


must be ex- 


pected to reach = th lisposal works, not only during wet 


Wwenther but during eather also. With separate sewers 


the amount of eri d the disposal 
from the 


cepted in the sto \ lrains and carried to the 


works is rela- 


tively small unle: wash streets is inter- 


disposal 


rns. 


With combined sewers or with separate sewers in which 


the first wash from the streets is intercepted in the storm- 


Water drains, grit must be expected. Such being 


handling the 


from the com- 


it is a question if the simplest way of 


not to admit it into the intercepting sewer 


bined sewers to storm-water drains, without attempting to 


then to 
sewer direct to the sewage- 


intercept any portion of it, and transport it with a 


good velocity in the 


intercepting 


disposal works. Even with sand catchers on the connections 


between the 


combined 


intercepting 


sewers or storm-water drains and 


sewer, enough grit is sure to 


reach the 
gve-disposal works to require its removal before the 
is pumped o1 


ff of writ at one 


sew- 
passe ad 


through 
point 


settling t 
instead of at 


anks. The re- 
numerous points 


many advantages 


a separate which the 
from the 


nece ssity of 


system, in first wash fro 


is not intercepted storm-water drair 
question arises as to the 


ber at the 


providing a grit cham- 


sewage-disposal works Practice varies. At 
provide d 
sewers are properly 
with tight 
with macadam or 


grit 


some 
and at 
designed and 
little grit 
dirt streets 
The 


pro- 


disposal works  erit 
others not If the 


built and are 


chambers have been 
sanitary 
provided covers, very 
should get into the sy 
perforated 
safest plan, 


grit 


stems; but 


and covers some must be expected. 


seems to be to 


chamber, even it be a small one. The 


under ordinary conditions, 


vide a would 


intervals. 


2rit 
require removal only 

If the grit is admitted to the settling 
trouble there. It depends, of 
and on the method of 
Imhoff tank, the grit, by 
chamber, may 
tion of the sludge 
operation of the 


may 


more or 


less infrequent 


tanks it may cause 


course, on what type of tank is 
operation. If the 
settling down into the 
prevent the proper 
affect the 
The admission of grit 
with its 


used 


tank is an 
sludge di 
gestion check or diges- 
and 
tank. 

interfere 
mitted to a 


consequently satisfactory 
to a septic tank 
satisfactory operation. If ad- 
tank, which is cleaned out at 
trouble to be expected 


tank. 


also 
plain settling 


intervals, the 


fre- 
quent matin 
the cleaning out of the 

With 


sludge 


would be in 


sewage from a combined 
accumulating in 
from the 
much, as 
parison of the 
different Imhoff 


with combined 


system, the 


tanks is 


volume of 
greater than with 
may even be nearly 
found to be the case by 
digested 
some of which 
others with 
sludge from the combined system may 
less organic matter has reached the streams than 
been the case if the had 
system. If, first 
system is intercepted and 
then the volume of sludge 
same as if the sewage 
Similarly the amount of organic 
streams should be approximately the 
is possible that it might then be somewhat 


settling 


sewage separate system. It 


twice as has been 


com- 


quantities of sludge from 


connected 


removed 


tanks, have been 


systems and Separate systems. 
The greater volume of 
that 


have 


mean 
would 
the separate 


sewers been built on 


however, the wash from the 
drains of a 
carried to the 


should be 


storm-water separate 
works 
approximately the 
combined 
reaching the 
same, although it 


treatment 


came 
from a system. 


matter 


less. 


In many instances, probably in the majority of cases, 
pumping is required in order to pass sewage through a treat- 
ment works. This is generally due to the fact that the site 
of the treatment works is more or ‘less distant from the ter- 
ritory sewered and by the time the sewage has reached the 
treatment works enough head has been lost to prevent 
ing the sewage throug?tmthe works by gravity. It may even 
be that the sewage would be delivered at an elevation 
that of the stream into which the effluent 
charged. 

With a combined 
would 


pass- 


below 
was to be dis- 
system the 
sewage have to be pumped 
what than with a 


total height to which the 
would probably be some- 
system, but the difference 
would not be great. Some saving in fuel might therefore re- 
sult from the adoption of the combined system but the same 
operating force would 


less separate 


be required in either case. So long as 
is required the actual saving in cost 
sewage against a due to 


pumping 


due to pump- 
ing the 


less head, the adoption of 
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the combined system, would be slight compared 
including fixed charges. 

hard or fast rules can be given for thi 
either the combined or the 
Each has certain advantages. 


tions and 


with the 
total cost of pumping, 

In conclusion, no 
adoption of separate 
These, as well as 
and 


system 
local condi 


cost of must be 


construction 
Other things 


attention is 


operation, 
being equal, especially as 
given to the question of sew 
age disposal, the separate system seems to offer greater ad 
vantages. With however, to secure Satisfact- 
ory results too much stress cannot be laid on the nece 
not only proper 


taker 


into account. 


more 


and more being 


either system, 


ssity of 


design but maintenance 


satisfactory 


and 


operation. 
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Rail Failures in 1912 

The Rail Conmmittee of the American Railway Engi- 
necring Association publishes its statistics and discus- 
sion of rail failures for the year ending Oct. 31, 1912, 
in the Association’s bulletin, July, 1913. The statistics 
are brought together in a large number of: tables and 
diagrams, without definite conclusions. 

The statistics cover 182,000 miles of railway, with 14, 
132,982 (10,156.935 


tons special 


rail 
openhearth, 396,026 
tions). 


tons of bessemer, 3.580.021 


steel or special se 
There are reports of 26,122 rail breakages. 
about one in 7 mi., for the vear. 


This is 


From the committee’s conclusion we quote the follow- 
ing: 

The wide variation in results must be due to a large extent 
to a lack of uniformity in the performance of different 


and also to a lack of uniformity in the product of 
dividual mill. 


mill 
any in- 
The average performance of the heavy sections (85 Ib. to 
100 1b.) is not so good as that of the 
to SO-Ib.). 


is lower 


lighter sections (72 lb 

The average rate of failure of the openhearth rai! 
than that of the bessemer, though 
than last The thought expressed in 
that possibly as its age increases the.rate of failure of th 
openhearth rail will increase so as to approach that of th: 
bessemer rail is not corroborated by this year’s figures. Th: 


both are higher 


year. last year’s repo) 


rate of failure of the bessemer rail was, in 1912, 116% 
than that of the openhearth; in 1911, 58% 
the openhearth; in 1910, 94% 


higher 
higher than that of 
higher. 

A higher percentage of the failed rails are from the uppe 
part of the ingot than from the lower positions. 


The committee reports separately on rails of special 
compositions. 


These include nickel-chrome steel, ferro- 
titanium bessemer, ferrotitanium openhearth, electric- 
process steel, and special openhearth. The committec 
gives no conclusion as to the greater or less reliability of 
these special rails. 

Wear tests are reported from the Baltimore & Ohio 
with titanium; Boston & Albany, Boston & 
Maine, Chicago Great Western and other lines with bes- 
semer ferrotitanium; with openheart! 
chrome-nickel, openhearth ferrotitanium and openhearth 
special; Lake Shore & Michigan Southern with manga- 
nese steel and ferrotitanium rails, as well as electric- 
process rails; Norfolk & Western with manganese steel: 
Pennsylvania R.R. with nickel-chrome steel and manga 
nese-steel rails; Pennsylvania Lines West with high-sil 
icon openhearth and electric-process steel; Rock Island. 
ferrotitanium and electric-process steel. In all these 
cases the special rails under test are laid with other rails 
for direct comparison. A number of results of these 
wear tests are quoted in the report, but they are conflict- 
ing and in no case point to marked superiority of one 
type of steel, or indeed of the special steel over normal 
rail steel. 


bessemer 


Lackawanna 


In this the wear tests agree with the breakage 
records, although the latter are far too few to permit a 
conclusion even as definite as this. 
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The Prosecution of Engine Runners 
Passing Danger Signals 


The difficult task of trying to get absolute reliability 
of service from a large corps of employees is touched 
upon ina short article on another page, dealing with the 
prosecution of uegligent railway employees in England. 
The writer of the article implies, though perhaps not in 
express terms, that railway operation would become safer 
if a few careless engine drivers were convicted of homi- 
cide. The same view has been advanced in this country, 
and juries have been scored for acquitting indicted rail- 
Wat employees in accident cases; but in this matter the 
English experience is instructive. 

It appears that in England, where the absolute block- 
signal system Is practically universal on railways and 
where consequently the danger signal has acquired a 
much greater degree of inviolability than in this country, 
there still are rare cases where an engineer runs past a 
danger signal. As is well known, the engineer endangers 
his own life every time he passes a stop signal, and he is 
well aware of what may be the consequences. It does not 
appear reasonable to assume that an engine driver would 
voluntarily and wilfully run the danger of sudden death. 
Doubtless what actually causes the engineer’s wrong act 
is some slip of the attention, or temporary failure of co- 
ordination between the observing senses and the brain. 
Now the proposition is to apply a greater stimulant to- 
ward the prevention of such slips, or failures of  co- 
ordination, by adding to the threat of death the further 
threat of jail. 

It does not impress us as likely that the certainty of 
criminal prosecution, in case of so called culpable negli- 
vence, would have any greater influence in keeping loco- 
motive engineers and flagmen fully tuned up to their 
duties than the stimulus which already exists in the risk 
of serious injury to themselves. 

The English experience helps to prove an important 
proposition which, by the way, is perfectly obvious to 
anyone thinking the matter over in a reasonable manner. 
It is that in a very large series of operations by a great 
number of men 100% perfection is impossible. In the 
case of routine operation, and where numbers of men per- 
form actually the same operation at the same time, thus 
producing a sort of interlocking effect, a near approach 
to perfection tnuy be attained by severe and continued 
drilling, as in the handling of military forces. Where 
the operations are nof routine, but involve intelligent 
control, and where all the other disturbing conditions ob- 
tain that differentiate such a matter as railway operations 
from military evolutions, the percentage of irreducible 
error must be larger. The human element in railway 
operation cannot be made infallible, even in England. 
Under American railway conditions, where stop signals 
are not absolute and the engine runners are encouraged 
fo pass signals at danger, we must expect a larger pro- 
portion of faulty movements than in England. 
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Quantity Surveying in the United 
States 


In Great Britain, “bills of quantity” always accompany 
the advertisement of bids for the erection of a building 
or the construction of any large work. Such a bill is fur- 
nished by the owner, architect, or engineer to the pros 
pective contractor and professes to be a correct list of 
the quantities of work to be done and material to be 
provided. The contractor makes his bid, either with 
unit prices or as a lump sum, from this bill as a basis of 
quantity and with his own estimate of prices. In case 
he adopts the unit-price method any extras are, of course, 
taken care of automatically. If a lump-sum bid is made, 
the “bill of quantity,” unless specified to the contrary in 
the contract, is merely supposed to be an estimate simi- 
lar in that respect to the limited estimate of quantities 
sometimes made by the designing engineer or architect 
in American practice, but differing in that the estimate 
Is very complete, and is made by a disinterested but 
qualified person known as a “quantity surveyor,” whose 
profession it is to make just such estimates. The esti- 
mates then become close approximations of the amount of 
work to be done and can safely he used by the eontrac- 
tor in making up his bid. Of course, as a precaution he 
may go over the plans and specifications for his own 
satisfaction, for the estimate made by the quantity sur- 
veyor is not guaranteed and does not bind the owner un- 
less the contract Is so drawn. It nevertheless has the 
weight of disinterested authority, since the reputation of 
the man making it and consequently his professional 
standing depend on the accuracy of his estimates. Lump- 
sum bids made upon it, however, stand or fall by the con- 
tract and specifications and are not governed by the 
estimates. 

In this country the “quantity surveyor” is not known. 
When occasionally the architect or engineer does conde- 
scend to present a list of quantities he specifically warns 
the contractor that the quantities are of little use. As a 
result each bidder on work is forced to go to the expense 
of making a detailed estimate of the quantities involved 
in the contract and the cost of this general estimating 
is not only assessed on the owner, but is also distributed 
among the many bidders as an economic loss. Further- 
more, it often happens that the successful bidder has made 
only the roughest kind of estimate of the amount and 
on finding his bid under the cost of work attempts any 
and all kinds of skinning on the work in order to come 
out even or ahead of the game. 

While in the largest kinds of engineering construe- 
tion it is probable that the system of quantity surveying 
would be of little value, because the bidders on large work 
will undoubtedly wish to make their own estimates. in 
smaller contracts and in building work particularly, 
where it is easy to estimate from plans and speci fica- 
tions ‘the exact amount to be used. the cuantitv-survey- 
ing system is a verv good one. | | 
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For the above reasons we are glad to see that there 1s 
a prospect of quantity surveying being introduced into 
this country. Fran- 
cisco, under the direction of Mr. G. Alexander Wright, 
an architect of that city, an American Institute of Quan- 
tity Surveyors. 
ot] 


Quantily Surveyor. 


There has been organized in San 


This society issues a monthly bulletin 
from California St., San Francisco, entitled The 

The Institute is at present in only a formative state, 
but every effort is being made to increase its extent and 
authority. Local councils are being established in dif- 
ferent cities and publicity campaigns to inform the aver- 
ave engineer, architect and contractor as to the merits 
of the scheme are being vigorously prosecuted. 
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Free Public Service by Engineers 
We have so often emphasized in 
duty and the opportunity of the 


the 
engineering profession 
to exert its influence for the wise solution of public ques- 


these columns 


tions that it seems proper also to emphasize in this place 
the fact that engineering society or 
its committees ought not to consist in giving out gratis 
professional knowledge, experience and skill which should 
properly be paid for. 


such work by an 


Qur attention is called to this matter by the receipt 
of a report concerning the work that a local engineers’ 
club has-done during the past few years for the benefit 
of tha city where it is located. The report was prepared 
to refite the idea that the engineer does not make a fair 
contribution to civic work and states that the engineer- 
ing society referred to is at present engaged on a pro- 
ject fur the community’s benefit involving millions of 
dollars expenditure. 

The report states that some years ago the Mayor of the 
city was asked by a New York financial syndicate whether 
it was financially feasible to develop a certain water power 
near the city. The Mayor requested the local engineers’ 
club to advise him what reply to make and the club ap- 
pointed a committee of its most prominent members 
which made an investigation and report. Quoting from 
the statement sent us: “It is hardly necessary to state that 
there was no thought of making a charge for tlris service, 
which was a consultation matter of some magnitude.” It 
is further stated that a pending project for land reclama- 
tion by the city was recently investigated by a committee 
of the club as to the manner in which the work should be 
carried out. [lere again the services of the club’s com- 
mittee were rendered gratis. 

In view of our frequent urging that engineers should 
participate in public affairs, we are confident that we 
shall not be misunderstood when we say that in our opin- 
ion, so far as may be Judged from the circumstances above 
related, the club’s action above described, however well 
intended, was unwise. [It rendered a professional service 
to the public which if properly performed should have 
been paid for at a good price. We say this not merely 
because work done gratis in this way is done in compe- 
tition with the private consulting engineer. A. still 
appears to us to be the fact that no 
work of this sort can be thoroughly well done unless an 
amount of time and study and expense is devoted to it 
that cannot possibly be given gratis by engineers who 
are large enough men in the profession to have their 
opinion worth while. 


stronger Treason 
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Take the first of the opinions above noted, for example. 
To render a reliable opinion as to the financial possibili- 
ties in the development of a water power would on the 
average require several weeks at least of thorough in- 
vestigation by an engineer and a competent staff. Of 
course it may be said that where it is 
comparatively easy to give an off-hand opinion that a 
project is or is not feasible; but a water power develop- 
ment project involves so many elements which are at the 
present day subject to rapid changes in value that an 
engineer who does not thoroughly investigate all the 
aspects of a particular problem is in serious danger ot 
making a mistake. 

One of the clauses in the pending code of ethics for 
the American Society of Mechanical Engineers states 
that it is unprofessional for an engineer to render an 
opinion upon a subject without being fully informed as 
to all the facts relating thereto. 

[t seems to us that this rule is a useful one for the 
guidance of engineers and engineering organizations 
when such questions as those above discussed arise. It 
a committee of an engineering society, in fulfillment of 
what it deems a public duty, renders a report upon an 
engineering project, it should be clearly emphasized that 
the report is not meant to take the place of a technical 
report made by a commission to be paid a fair price for 
their work. In other words, the Committee should ad- 
vise the public authorities where and how they can prop- 
erly spend money for engineering advice rather than 
give them such engineering advice gratis. 


there are Cases 


As an illustration of the way engineers may properly 
exert their influence for public benefit we may refer to 
what happened in New York City nearly a dozen years 
ago. A project was brought forward by private capital- 
ists to introduce an additional water-supply for the city 
under terms and conditions which apparently were very 
greatly against the city’s interests. Prominent engineers 
of the city who were members of the Merchants As- 
sociation exerted their influence to have the project inves- 
tigated by the Association as well as the whole question 
of the city’s future water-supply. A large fund was 
raised, committees were appointed on different aspects 
of the question and eminent engineers and lawyers were 
employed to render reports upon.the project and advise 
what was the city’s best interest to do with reference to 
its water-supply. 

The influence of these reports upon public opinion was 
so great that the city itself undertook to investigate fur- 
ther and created a special board of expert engineers. te 
investigate the situation de novo. On the strength of 
the report made by this board the city undertook the 
great Catskill water-supply work, which is by far the 
largest enterprise, measured in total outlay involved, ever 
undertaken by any city of the world with reference to 
its water-supply and ranks indeed with the greatest en- 
gincering enterprises that have ever been undertaken 
anywhere. 

The point to be emphasized is that the prominent 
members of the engineering profession who first exerted 
themselves as public citizens in this matter rendered to 
their city an enormous public benefit, just as great a ben 
efit as if they had undertaken themselves, at great per- 
sonal sacrifice, to do the detail engineering work which 
the public, when the matter was properly presented to it 
was willing and glad to pay for. 
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Why Not Use More Cement in 
Concreter 





No subject tas attracted greater attention from engl- 
cers interested in concrete construction during the past 
vo or three years than the question of the durability of 

merete. For at least a generation it has been univer- 

ily believed by the engineering profession that good 

concrete, properly made with sound cement, produced 
an artificial stone which was, at least as durable on ex- 
nosure to the weather as a sound natural stone. The 
fact that a very large amount of concrete laid during 
the past ten years and exposed to the weather and to 
percolation, in retaining walls and elsewhere, is now 
showing unmistakable signs of great deterioration, gives 
engineers much anxiety. 

Whatever theories may be held as to the effect of the 
quality of cement made by different mills and different 
processes upon such deterioration, there will be general 
agreement upon the proposition that if concrete is to be 
exposed to the weather, the less porous it can be made the 
better. Other troubles which have been experienced with 
concrete may likewise be traced to the porosity of the 
material. We may refer especially to the failures which 
have taken place in some dry docks where sea water per- 
colated through the concrete and gradually weakened it, 
and also to the well known difficulties with sea walls of 
conerete between high and low tide in climates of heavy 
frost where the freezing of the water in the pores of the 
concrete between tides brings about rapid deterioration. 

A vast amount of discussion has gone on concerning 
methods of waterproofing concrete by filling its pores 
with various materials, and millions of dollars have been 
expended during the last decade upon waterproofing ma- 
terials. But a committee of engineers on the subject of 
waterproofing has gone on record with the declaration 
that about the best waterproofing is to make the concrete 
rich in cement. In structural work, too, a committee of 
cnugineers has expressed the opinion that cement is a 
cheaper reinforcing material for concrete compression 
members than steel, up to the limit of strength which can 
be obtained by merely enriching the mixture. 

‘Taking all these things into consideration it oceurs to 
us to raise the question whether engineers and contrac- 
tors in general are not using too little cement in mixing 
conerete. There seems good reason to believe that we 
have been to a large extent continuing along in the old 
ruts of habit that were formed when cement was a high- 
priced material, costing $3 a barrel or more; and that 
at the present prices of cement prevailing in most lo- 
calities, the added strength and durability to be gained by 
using a much richer concrete would be well worth all it 
would cost. Engineers have been content to accept lean 
mixtures of concrete because such mixtures when thor- 
oughly made and set under ideal conditions of the labor- 
itory show a very satisfactory strength. Among con- 
tractors, builders and workmen, too, the idea is strongly 
embedded that because even a very lean mixture of good 
ement with sand and stone sets up hard and firm it is, 
therefore, all right to economize in cement and make 

little go a long way. 

We believe that engineers, at least, will do well to sit 
own and reflect whether the use of lean mixtures of con- 
rete mM many places is not a case of saving at the spigot 
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and wasting at the bunghole. Do most engineers and 
contractors fully realize how very little more it costs per 
cubic yard to make a very rich concrete instead of a good 
concrete? In order to demonstrate this we have com- 
piled the accompanying little table showing the actual 
cost of the materials required for making one eubice yard 
of concrete of three different grades, namely, a 1: 3:5, 
a1:2:4, and a 1:144:3 mixture. 


QUANTITIES AND COST OF MATERIALS IN ON 
RAMMED CONCRETE, USING STONE WITH 


Ik CUBIC YARD OF 
4: 

ASSUMING CEMENT COSTING $1.20 PER BAI 
I 


»°— VOIDS, AND 


tR 


EL OF 4 CU. 
FT., AND SAND AND STONE EACH COSTING $1 PER 
CU. ‘YD. 
Cement Sand Stone Concrete 

Proportions by parts 1 3 5 
Amount required for 1 

cu.yd 1.16 bbl 0.52 ecu.yd. O.86 cu.yd 
Cost per cu.yd. for $1.39 $0.52 $086 $2: 72 
Proportions by parts 1 2 } 
Amount required for 1 

CU.9G,«.... 1.51 bbl 0.45 cu.yd. 0.89 eu.yvd 
Cost per cu.yd. for $1.81 $0.45 $0.89 $3.15 
Proportions by parts | 1} 3 
Amount required for 1 

cu.yd.. 1.91 bbl 0.42 cu.yd O.S5 cu.yd 
Cost per cu.yvd. for $2.29 $0.42 $0.85 $3.56 


We presume most engineers will agree that a 1:3:5 
mixture is to be considered a first-class concrete. It is 
doubtful whether as much as 5% of the mass concrete 
used by engineers is mixed with any larger proportion 
of cement. The 1:2:4 mixture is at present limited to 
reinforced-concrete work and to other places where an 
engineer desires a specially dense and firm concrete for 
waterproofness or other reasons. The use of a 1:1144:3 
mixture is limited, as far as we recall, to concrete paving 
specifications, and some few users of reinforced-concrete 
columns. 

In the compilation of this table we have taken the 
quantities of material required in making the different 
concrete mixtures from the table on p. 232 of Taylor & 
Thompson’s treatise on “Concrete,” the percentage of 
voids in the coarse aggregate used being assumed at 
45%. The cost of cement is taken at $1.20 per bbl. of 
4 cu.ft.; the cost of sand and stone is asumed at $1 per 
cu.yd. for each. What we wish to show, however, is the 
small effect which the increased richness of the concrete 
has upon its cost per cubic yard; and the difference in 
cost between the different grades of conerete will be af- 
fected very sligiitly by variations in the cost of sand and 
stone. As the figures in the table show, the additional 
cost of a cubic yard of 1:2:4 concrete as compared 
with a 1:3:5 concrete is only 38e. To transform a 
1: 3:5 concrete into the very rich 1: 114:3 mixture costs 
only 79¢. per cu.yd. for the additional cement. 

It may be said that where the 1:3:5 mixture gives a 
material sufficiently strong, it is adding needless expense 
to put in the extra cement. This may be true where the 
material is put in as a foundation footing for example 
and is not exposed to deteriorating influences nor sub- 
ected to extraordinary loading. But where the structure 
is a bridge through which water from the roadway will 
continually be percolating, or where the structure is a 
retaining wall whose face might suffer from the weather 
and the percolating ground water—in these and num- 
erous other places—it would seem worth while to spend 
from 40 to 80c. per cubic yard additional for the sake 
of obtaining a solid, dense, water-resisting material in- 
stead of a more or less porous one. 

When one considers that the average contract price of 
concrete per cubic yard in a finished work ranges from 
$4 or $5 up to $10 or $12 and even $20 or more on work 
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involving difficult form construction, one can appreciate any means suggest that wasteful use of cement is to }) 
all the better how well worth while it is te spend the — resorted to in order to escape the results of careless wor 
sinall amount whieh the above table indicates is nec- by the concrete gangs; but the engineer’s business is 1 
essary to transform the ordinary concrete to the most produce the best results at the lowest cost: and if w 
dense, hard and waterproof mixture that can be obtained. can save labor by spending more money for cement, as | 
A yery large amount of conerete Is la 11) positions using ONe-COULrSe instead of two-course work on paving 
where it is paid for at a price per square yard instead for example, there may be a gain in reduced cost as we 
of per cubic yard. Sidewalks, street and roadway pave- as in better construction. 
ment and cellar floors may be taken as examples. Tf we Some may argue that it is yet to be demonstrated tha 
assume, a 6-in. layer, then the added cost) per square a richer and denser concrete would prove more desirab 
vard of 1: 14%:3 mixture over a b:3:5 mixture is only than the ordinary mixtures. It is undeniable that mu 
13e. per square vara. Taking into consideration that the of the conerete laid twenty years or more ago with th 
added strength of the richer mixture gives greater free- rather meager proportions then prevailing is today pe) 
dom from cracking as well as greater waterproofness and fectly sound. Where failure of greater or less extent ha- 
durability and will usually permit the use of one-course — occurred, however, the concrete is so often found to | 
instead of two-course construction with a material saving porous that it is reasonable to believe a denser mixtur 
in labor, and the case for the rich mixture becomes all would have had a longer life. 
the stronger. It will be evident, of course, that the figures we hav 
It is true that mixtures of concrete materials may be given above are to be modified in any particular case 
made in the laboratory which will show a very great according to variations in the cost of cement from that 
density with mixtures made only rich enough to fill the above assumed of $1.20 per bbl. The enormous pro 
voids and give a small surplus over. But concrete con- ductive capacity of the cement mills, however, is pretts 
struction is not a laboratory process by any means. Even — fair assurance that the engineer can rely on generally) 
with the F 
most thorough supervision of the work, the finished con- will do well to use the material liberally in his work and 
crete will not be the uniform product which is turned not risk its durability by any attempt to save a trifling 
out in the cement-testing laboratory. We do not by amount in first cost. 


gre 


itest care taken by the engineer and the moderate prices for cement prevailing in the future. Te 
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Jupiter Pluvius on Flood Prevention § to obstruct his path. But in particular my armies de- 
. lieht to charge and assault the thousands of sharp-cor- 
at Dayton, Ohio 


Sir—It was with some fear and much consternation  tuous creature called Man has erected in, upon and over 
that I read in your issue of Oct. 16 the preliminary re- the highways which my army on its march to the sea 
port on the flood-prevention methods which have been ust traverse. 


nered, clumsy and curious works which that presump- 


proposed by the engineers engaged by the city of Dayton. For some decades now my generals on their return 
| read with some fear because the recommendations have told me of the bridge piers they have undermined, 
made, even though tentative only, may finally be adopted, of the retaining walls they have caused to crumble, o! 
and I read with much consternation because the plan the levees they have overtopped, of the houses they have 
which seems to meet with most favor will, if executed, wrecked, of the lives of men, of women and of children 
plainly mark the beginning of the end of my self-ap- which they have carried on their shoulders far out into 
pointed and agreeable work. the ocean’s depth. All of these tales have been as music 
As the only original flood-maker, I feel much pride in to my ear, for they have borne witness that Tam stil! 
doing a good job as often as I can and wherever I see able to assert my rights to those paths in which my Crea- 
that there is the most fun to be had. There is nothing I tor destined me and mine to travel. 
love better than to gather together in the clouds my Wherever Man in his all-wise and overbearing wavy 0) 
myriad army of raindrops and then to send them hurt- structs the freedom of my hosts there do thev cive hat- 
ling earthward, each one intent and ready to do my bid- tle. When with levees he attempts to confine them, their 
ding, each one as a good soldier eager to obey gravita- efforts are directed toward escaping over the levee’s t 
tion, the only law T have ever charged him with. Each or through its mass, for well they know that once th 
soldier raindrop knows his task and knows it well. For gain the further side the sweetest of revenge will | 
him it is no new one, Obeying me, his commander-in- theirs. Sack and pillage are my soldiers’ due! 
chief, he moves and lives and has his being in obeying Wherever Man in his puny strength thinks to foil t! 
his instructions. For him payday comes only when his — will of my victorious army by shortening the way acr 
work has been done, when he has swung the circle and some bend in its ancient route. then and there will 1 
returned once more to the foot of my nebulous throne. armies show their strength and cause to happen stra: 
Thus it is that each raindrop hastens oceanward by the things which no human mind can foresee or predict. 
shortest and easiest path and with his comrades engages for the moment foiled at such a place by such a thi! 
in battle against any and all materials which may tend — retribution will but follow fast and sure somewhere f: 
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ther down on the river’s course and human sacrifice 
averted here will but directly lead to greater sacrifica 
elsewhere. My armies must be fed! 

Wherever Man, self-satisfied cunning, 
thinks to foil my legions by deepening and by straight- 
ening the path they have learned to know and to love, 
then by strategy will my scouts and sappers fill up such 
deepening and replace the straightening by some more 
sinuous and more familiar route. Against me no such 


device can prevail! 


smug in his 


And if, perchance, | send out to do my work an army 
which proves to be too small for keeping in order my 
God-given avenues to the sea, it then remains only neces- 
sary to next time send another and a larger. No Jegion 
which I have yet dispatched has been as large as that 
which I can and will some day send to do my bidding. 
Let Man beware! 

How I dread to confess it! Strangely am I led to do 
so! All of my strength lies in my moving forces and if, 
perchance, they are held back and prevented from mov- 
ing, then my proud banners will drag in the mud of the 
lakes which such holding back is sure to form. In motion 
there is no limit to my soldiers’ strength. At rest, there 
is no limit to their weakness, avd thus it is that I have 
heard with trepidation that Man at last seems to have 
found a way to master. and overcome my proud and 
haughty power. Did Man but know it, he were my mas- 
ter! Ags yet, however, he is torn by theory, hindered by 
politics and heeding the voices of agitators, he is stumb- 
ling in the dark and it may be that he will miss the light. 
I pray that he will never corral my faithful men and 
store them in his reservoirs, for if he should adopt this 
means they and I would become his slaves and I would 
no Jonger glory in the destruction of the works of Man. 

JUPITER PLUVIUS. 

In the Clouds, Oct. 20, 1913. 
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Facts about Percolation from Canals 

Sir—The article on from Earth 
Canals,” by E. A. Moritz, in your issue of Aug. 28, 1913. 
was intensely interesting to me, as I have made many in- 
vestigations along these ‘lines and a rather exhaustive 
study of the subject. 

The theory »* seepage or percolation losses is ably put, 
and the mathematical demonstration is very interesting, 
but from a practical standpoint it is unnecessarily intri- 
cate and goes too much into refinements not justified by 
the working data. The uncertainty of the data to be ob- 
tained and the complication of the contributory causes 
of the seepage make any refinements of calculation use- 
less except from a purely theoretical standpoint. 

The seepage of water from a canal or reservoir is 
analogous to the flow of water in pipes. There must be 
some outlet, otherwise when the pipe is filled the flow 
stops and the hydrostatic head becomes equal to that in 
the canal. In the case of seepage from a canal, the out- 
let may be an underground gravel bed from which water 
is being drawn by wells, a surface drainage channel, 
either natural or artificial, surface soil evaporation, or 
plant growth. It may be, and generally is, a combination 
of all these, and the dissipation of the seepage water to 
its various destinations is analogous to the drawing of 
water from a main pipe line into various service lines. 
In flowing through the soil to the various outlets the 
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water takes a certain gradient and when this gradient is 
reduced the flow is retarded, and should it become hori- 
zontal, the flow would cease. Moreover, the silting of a 
canal by deposition from the water carried, or the lining 
of a canal for the purpose of retarding the seepage losses, 
is analogous to the partial closing of a valve at the tank 
outlet. 

Fig. 1 shows the parallelism of the flow of seepage 
water and the flow of water in pipes. The various soils 
have different resistances, and the hydraulic gradient will 
vary through them in the same manner as through a pipe 
line of varying diameter. 

If there is no outlet by either underground or surface 
drainage the water table will rise until the soil evapor- 
ation strikes a balance with the canal seepage under the 
reduced gradient. 

From the above it will be seen that it is difficult to ob- 
tain any set of coefficients for the various soils forming 
the banks and bottoms of canals, as the rate of flow de- 
pends on the gradient of the outlet, which, except where 
a regular drainage system is constructed, will vary con- 
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Fig. 1. PARALLELISM BETWEEN FLow OF WATER IN 


Pipes AND FLow oF SEEPAGE WATER FROM CANALS 
stantly as the water table in the adjacent soil fluctuates. 
This is very apparent in the case of turning water into 
a new canal, or cne which has been dry for a period. The 
seepage will be very great at first, gradually lessening 
until a balance is reached and the gradient of flow es- 
tablished to the ultimate outlet of the seeped waters. 
Darcy’s law of the movement of ground waters is ap- 

plicable to the percolation of water from canals. He 
found that the velocity of flow varied directly as the pres- 
sure head and imversely as the depth, or length, of the 
soil column. This is expressed by the following formula: 

h 

l 


is the velocity of the moving ground water; 
h is the head, or difference of pressure at the two ends 
of the soil column; / is the length, or depth, of the soil 
column, and ¢ is a constant depending on the character 
and porosity of the soil. 

For the purpose of obtaining the rate of flow of water 
through various permeable soils on which were to be 
founded dams and stopgates for irrigation works, I have 
made many tests with the type of apparatus shown by 
Fig. 2. The horizontal pipe A-B is rammed full of the 
soil to be tested and the water is admitted from the 
hose H and regulated by the valve C so that the proper 


V=e 


in which V 
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percentage of voids i the 


velocity ol SOOO’ flow. 


Substituting this 
together with the corresponding values 


Ol st We are able lo eolve for “om This Value of ¢ 


found to range between O.OOOL and 0.0015 for the 


of soils which [| have encountered Irrigation 


1 
works In California 
The interme:tiate tees 


aba sta Keoand FI 
primarily.to aid in filling the pipe with soi and 


hdpipes at are 


MAKING 


ray } ‘ . ] 
it compact. They are also useful for the purpose of tak- 


ing intermediate readings of head, to ascertain from the 


hvdraulic gradient if the filling of the main pipe has 


bec. uniform. 


Variations of head may be obtained without changing 


the feed pipe by means of inclining the upright pipe 


A-D so as to give any pressure desired. 
This apparatus has been used by me principally for the 
PUrpPOse of determining the safe leneths of seepage flow 


beneath irrigation structures. For this, purpose [ vary 
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APPARATUS 
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OF 
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(Each length of pipe is first filled with the soil be 


tested, which is made compact by tamping the soil while the 
pipe is in a vertical position. *The pipe lengths are then 
screwed together and additional soil is tamped into the tees.) 


to 


the head A-2) to determine at what velocity the soil will 
be eroded and earried by the seepage water over the outlet 
B, 

Investigations regarding seepage from canals are made 
times and The first 
is during the criginal planning of the irrigation system, 


at 


at two for two different purposes. 


for the purpose of estimating the amount of seepage and 


the character of drainage works necessary, or the nature 


and eXPelse of the preventative measures to be taken. 
Such an examiuation will consist of such soil examina- 
tion 


graphical 


ds IS necessary, with a proper consideration of topo- 


conditions, and of the geology as far as it Js 
The data will be 


the results will not be susceptible of great accuracy, 


obtainable. more or Jess uncertain and 


but 
Neareful investigation 


will be useful in a general way. 


along these lines will give results which would probably 
of the 


range of seepage losses under different conditions ma he 


come within 50% actual f; whereas whole 


acts. 
as the ratio ol one to Ten. 

The 
ona canal under 
} 


Obl 


second cl: ss oft seepage investigations Is 


that made 
operative conditions for the DUrpPOSse of 


alning the amount of the seepage losses. This mav be 


in order to determine the amount that the canals are con- 


tributing to the rise of ground water. or in order to see 
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if the loss is sufficient to justify the expense of canal lin- 
Ing. In any case the exact quantity of loss may be de- 
termined for any period by actual measurement of the 
intake and deliveries over any section and for any length 
of time, the either by the 
method used by Mr. Moritz or by the more practical but 


and rate may be obtained 


less exact one of dividing the total quantity of seepage 


by the total area of water surface, obtaining the 


loss 
vertical depth of water lost by seepage. T see no advan- 
tage to be gained by reducing this to terms of second-feet 
per mile of canal, as in any case the total amount in see- 


for 


used, Is What is desired, and this Is ob- 


ond-feet or im acre-feet, according to the purpose 


In lo he 
the without reduc- 
The vertical depth lost per square foot of water 


which it 


tained) from original measurements 
tion, 
surface, obtained as above suggested, is useful only for 
Purposes of comparison. 

The loss Ny seepage from a canal is dependent on three 
main conditions: (1) the depth of water in the canal; 
(2) the porosity of the soil; and (3) the gradient of the 
percolating waters. The depth of water in the canal is 
quantity of the intake, and on the reg- 
ulation to the gates, which are generally so operated as 
hold up the water level different 
canal at different times for the purpose of serving differ- 
ent 


dependent on ih 


10 iN) sections of the 


consumers. "Phe porosity of the soil depends not only 
on the character of the original soil itself, but also on the 
amount of weed growth, and on conditions of sedimenta 
tion. The latter is itself dependent on the turbidity of 
the water and cn the velocity of the current. The grad- 
lent of the percolating water is dependent on the fluctu- 
ations of ground-water level, and on drainage conditions, 
as well as on the soil evaporation, which is itself af- 
fected by cultivation and by plant growth. With all these 
contributory causes of seepage it is little wonder that we 
are unable to predict with more exactness what the seep- 
age loss ina proposed system will be, or that the Joss in 
an existing system will vary so essentially from season 
[ have found a variation from 0.34 ft. to 1.67 
ft. vertical depth of seepage from different parts of a 
canal having the same characteristics of construction and 


iO Season. 


operation and the same top soil, as far as appearances 
went, but different topographical and geological eondi- 
tions. T have Sound a variation from 0.34 ft. to 0.46 ft. 
vertical depth of seepage from two adjacent canals havy- 
ing all characteristics the same except that one was clean 
and the other weed-grown. 

The question of lining a canal to reduce seepage losses 
is one Which should be approached from every angle. The 
benefits to be derived are the saving of water, the lessen- 
ing of the danger of waterlogging the country below and 
the decrease of the canal section by increasing the veloe- 
itv. Against these is to be balanced the cost of the lin- 
In many cases it will be found both cheaper and 
more efficacious to install a drainage svstem which will 


Ing. 


pick up much of the seepage from the canals as well as 
the water from over-irrigation and use it again on lower 
lands. The losses of water and the dangers of waterlog- 
ving are far greater from over-irrigation than from canal 
seepage, but that is a story hy itself, which should be dis- 
cussed under the head of “Irrigation Practice” (or Mal- 
practice). 

W. C. Hamnarrt, 

Consulting Engineer. 


Ilearst Blde., San Francisco, Calhitx. Sept. 20. 1913. 
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The Collection of Patent Royalties 
from Towns and Cities 


Sir—Your editorial on p. 617 of the Sept. 25 issue, 
uder the capuion “Protecting Towns and Cities from 
‘ackmailing Patent Litigation” contains some admir- 
but 2 do not 
iy the subject of royalty, collections and suits, you are 
about as near right as your left hand.” 

The State of Iowa has done a manly thing in passing 
law authorizing the Attorney General to appear in be- 
alf of defendants in patent suits. The reason you give 
law not the its 
though it wes the ostensible reason urged before com- 


Je conclusions, your assumed facts exist. 


or this Was real reason for 


passage, 
mittees. Nevertheless, the law as passed by a sincere 
Levislature assumes a manly and generous attitude for 
the State. 

In 1792 the Supreme Court of the United States de- 
cided that a State could be sued by a citizen of another 
State. (Chisholm vs. State of Georgia.) Immediately 
there Was great activity among law makers and in 1794 
the XIth amendment to the Federal Constitution was 
adopted. It provided that no State could be sued with- 
out its consent. From that day to this, 119 years, I can 
no record of any State that has been sued or has 
viven its consent to be sued for infringement of a patent, 
except the State of lowa, which has now authorized its 
appearance as a defendant in equity suits. It is 
well established in equity jurisprudence that anyone who 
contributes to the assistance of a defendant, may be 
bound by the decree; and since the appearance is entered 
for the defendant, it must carry with it consent to be 
sued, even though it is not actual intervention. 

Consent to be sued can, of course, be given only by the 
Legislature of a State. And since this law authorizing 
appearance, is the act of the Legislature, there is, there- 
fore, an unquestionable consent by the State to be sued. 
It only remains to be seen whether the Governor and 
Attorney General will maintain that attitude when the 
time comes to actually make their first appearance in a 
sult. 

This attitude of consent by a State to be sued is of 
great importance to patentees, as will be shown later. It 
is not in any sense inimical to their rights, and this is 
your sound conclusion in the editorial. 

You say, however, that blackmailing claims must have 
caused the passage of this act. No better illustration to 
prove the very reverse could be asked for, than is found 
in the State of Towa itself. For the State of Lowa has 
an association of cities banded together to resist payment 
of royalties under the Cameron Septic Process patent. 
Now the Cameron patent was for a basic idea, not a 
“trifling detail” of the kind objected to.in your editorial, 
and the United States Circuit Court of Appeals held it 
valid, so that as to its merits, it was a valid patent. Upon 
an assumption of facts that the owner of the patent con- 
tends do not exist, and which were admitted in that one 
lowa case only to expedite matters, the Supreme Court 
tas held that the patent has since expired; hence this 
phase of its validity has not yet been thoroughly tested, 

ut it is purely technical and does not relate to the mer- 

ts of the invention. 


find 


"he anti-Cameron association has expended nearly one- 
alf as much in fighting the Cameron patent as would 
lave been required to pay 10% royalty on all infringing 
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structures. The effect of this litigation has been to en- 
infringement and 


meritorious 


courage 
owner 


possibly to discourage the 
invention. Is this blackmail ? 
It assuredly is, if your idea of what constitutes black- 
mail is correct. 


of a 


Opposition to the patent, moreover, de- 
veloped before the patent had expired, under an assump- 
tion. And does not this contradict your statement that 
“No one will question the justice of demands for royalty 
on a valid patent” ? 

In the hands of the average owner, a patent is like the 
prize cow owned by the old Swede farmer and which was 
run over by a C., M. & St. P. train. The claim agent 
came to settle for the cow, and began to talk to the old 
farmer about the danger to traffic from stock running 
loose, hoping to bring the value of the cow down from a 
possible $500 to $50 or $100. After listening to the elo- 
quent lawyer for half an hour, depreciating the value of 
the animal, the old farmer finally said, “Vell I tell you 
vat I do. I bane poor farmer, but I gif you two dollars, 
no more.” 

[ have learned from experience that it is a practical 
impossibility to collect royalty from cities, towns or coun- 
ties. Why should public officials pay a royalty, either on 
demand or to settle a suit? If they settle, they will be 
suspected of graft by their constituents. If they fight, 
they can at most be charged with bad judgment. The 
costs do not come out of the officials’ pockets, but out 
of the public purse. And there are always attorneys to 
whom public officials are politically obligated who will be 
only too glad to defend patent suits, in order to get a 
“whack” at the treasury. 

1 have collected hundreds of thousands of dollars in 
royalties under the Luten Patents, but there has never 
been a cent collected by me or anyone else under these 
patents from any town, city, or county by suit or by 
threat, or by any other means, except under amicable 
contracts, previously agreed upon, for engineering roy- 
alty. It is true I have rendered bills for royalty on in- 
fringing structures, but I have received nothing but in- 
sults in reply. 

You speak of the possibility of unprincipled owners 
of patents collecting considerable royalty by numerous 
suits, through a period of years without having their 
rights actually tested by the court. I take it you will 
admit that there is more possibility that these rights will 
be tested by numerous suits than by few. Your state- 
ment that suits may be won by sending them to trial 
against weak attorneys suggests the conclusion that the 
vatentee should employ a “bum” attorney in order to 
give all defendants a better show. As for myself I en- 
deavor to employ the best. If that be “unprincipled” 
make the most of it (with apologies to Patrick Henry). 

The worst abuse of the patent system in the past has 
been in the delays in court; and these delays have greatly 
favored the defendant. Every country newspaper has ad- 
vertised the fact that one of Edison’s patent suits was 
for thirty years. Moreover, the burden of ex- 
pense during suit is on the plaintiff and he has no public 
purse to dip into for his funds. 

Under the old rules, prior to 1913, it was possible to 
delay a suit almost indefinitely, regardless of defend- 
ant’s lack of resources, or attorney’s lack of skill. TI filed 
a suit in 1910 against a defendant who had agreed to pay 
a matter of two hundred dollars. 
the defendant became bankrupt. 


contested 


The following vear 
Nevertheless his attor- 
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neys kept the case in court for three years at a cost to 
me of over $2000 and at one time offered to submit to 
a decree of injunction if 1 would pay their fees, amount- 
ing to less than $100. 
is not yet disposed of. 

I have been reliably informed that the entire cost of 
the suit against Saratoga Springs, N. Y., which estab- 
lished the validity of the Cameron patent exceeded $50,- 
000; the defendant was assisted by an association of 
cities. J have also been reliably informed that the entire 
cost of the suit against the City of Owosso, Mich., which 
established the validity of the Warren bithulithic paving 
patent, exceeded $60,000; in this case the Barber Asphalt 
Paving Co. came to the help of the defendant. The 
New York Continental Jewell Filter Co. sued the city 
of Harrisburg, Penn., and numerous other cities jotned 
the defense. The lower court has just decided against 
these combined cities, holding the patent valid and in- 
fringed. The Ransome Concrete Co. sued the German- 
American Button Co. and immediately numerous con- 
tractors with no direct interest, except a desire to in- 
fringe and to invalidate the patent, sprang to the as- 
sistance of the defense, although for fear of a decree 
they carefully concealed their identity from the com- 
plainant. The lower court found against them but the 
appellate court found the patent not infringed although 
valid. In all of these cases the capital opposed to the 
lone inventor was ten to one hundred times that of the 
complainant. 


1 refused of course, and the case 


In 1910, I filed suit against a contractor who has since 
admitted under oath that he overthrew the first letting, 
in which he was not low bidder, through his “influence,” 
by having a relative on the Board of Selectmen. The 
engineer has testified that the plan was traced directly 
from one of my own designs. The reinforcement speci- 
fied and used was of smooth bars, nevertheless a promi- 
nent manufacturer of deformed bars appeared for the 
defense and has testified that he was paying the cost of 
the defense. Over a year ago I received a letter from this 
same manufacturer offering to permit a decree and in- 
junction to be entered against the defendant contractor 
if I would grant him, the manufacturer of deformed 
bars, a free license under the Luten patents. I refused 
of course, and he is still contesting the validity of these 
patents, which he tacitly admits are good, since he has 
asked for a license under them. The costs in this case 
already aggregate $15,000; the amount of royalty in- 
volved was $330 and the contractor was first given an 
opportunity to settle for that amount but refused, as they 
invariably do. 

My tale of blackmail is almost as good as yours, but 
mine is prosaic fact while yours has all the imagination 
of a real Hans Christian Andersen. In the patent cases 
that concern civil engineering, the combinations of cap- 
ital seem to have been always on the side of the infringer 
and against the lone patentee. As for the patentee he 
is in the position of the young woman who was arrested 
for masquerading in man’s attire. She was brought be- 
fore the justice, who demanded to know where were her 
accomplices. Giving her trousers a hitch, she replied: 
“T don’t need any, they stay up without.” 

Your editorial was based on the assumption that a suit 
for infringement is a suit for royalty. It is a suit for an 
injunction and the royalty is often a mere side issue, 
or basis for ascertaining the actual damage done by the 
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infringement. You yourself have published the fact in 
a recent issue that no royalty has ever been collected 
from the City of Saratoga Springs by the Cameron Sep- 
tic Tank Co. It was probably not worth the trouble. The 
injunction and decree of validity were the things desired. 

A patent is granted for the express purpose of exclud- 
ing others from its enjoyment. The only method of ex- 
clusion provided by law is by injunction, and before the 
patentee can enjoin he must be prepared to establish the 
validity of his patents against all comers. He must run 
the gauntlet through nine separate circuits, each with its 
Court of Appeals. What this means may be appreciated 
when it it understood that in the United States a patent 
is valid only when issued to the original inventor in this 
country. Because of this commendable provision which 
compels a patent in the courts to stand on its merits and 
not on any guaranty of the Patent Office, engineers and 
contractors have often assumed that an invention must be 
a tremendous innovation in order to merit validity; 
whereas the history of patent litigation shows that what 
might have been considered “trifling details” by the Pat- 
ent Office, have in reality sometimes be come the corner- 
stone of an industry. The commercial success of a de- 
vice often eliminates the “trifling” feature referred to by 
you. 

Bell is credited with the invention of the telephone, 
and properly so; yet a telephone was almost complete be- 
fore Bell attacked the problem. The diaphragm was old 
and even transmission of the human voice by an electric 
circuit was old. Bell merely adjusted a screw so that 
instead of a make-and-break contact with the diaphragm, 
a varying resistance was offered, and the telephone be- 
came a commercial success. To some of the Patent Of- 
fice Examiners, the device seemed a mere toy and it was 
not then believed that business men would ever entrust 
business transactions to anything except writing that 
could not be changed. The stock of the telephone com- 
pany was almost valueless at that time. In fact a printer 
in Boston after bringing suit for a printing bill, took 
some of the stock for services and then threw it aside as 
worthless. It subsequently became the foundation for a 
fortune. Yet to a Patent Office Examiner at that time it 
seemed a “trifling detail.” It was in fact urged in an 
attempt to defeat the patent, that Bell’s improvement 
was “trifling,” but the Court recognized the “trifle” as 
the difference between failure and success. 

The incandescent bulb was known before Edison. Ed- 
ison changed the material of the filament and reduced its 
size; and he is now credited with the invention of the in- 
candescent light and properly so, for he performed that 
last step necessary to make it a commercial success. But 
who could have foreseen this possibility ? 

Talking machines squeaked away for years until Hall 
supplied the fiber needle, substituting baimboo for steel. 
The steel needles soon render the records worthless. The 
fiber needle preserves them and libraries of records are 
now being collected that will last a lifetime. Over ten 
million of these trifling fiber needles have been sold in a 
single month. 

It is often the “trifling details” that count. Particu- 
larly is this true after they become prized by others. Of 
what use is a patent on something that no one desires? 
The C., B. & Q. R.R. has paid $18,000 in settlement of 
a suit for infringement of a patent that was once looked 
upon as a “trifling detail” in reinforced concrete and 





























Qctober 30, 1913 


chich engineers everywhere are infringing; and before 
settling the suit the railroad’s attorney scoured the 
(nited States and Europe for evidence of anticipation. 
Opposition to a patent rarely develops until the patented 
device proves popular. 

There are all degrees of resistance in patent suits and 
the hardest fight is apt to be made by the one least in- 
formed in such matters. He fights because he does not 
know enough to know that he has trespassed and hence 
thinks his cause just. And he has not been long enough 
in business to have learned the futility of spending his 
hard-earned money in litigation. I have filed 38 suits 
under the Luten Patents, and have already won 15 of 
them. The cost to me of these fifteen suits has exceeded 
hy ten times the amount of money received in return, 
and not one of the suits proved profitable, except for the 
injunction and the respect occasioned for the patents, 
which have an unmeasured value far ahead of the cost. 
The average rating of the defendants in the above cases 
is greater than my own resources. 

Litigation will not directly earn profits in royalties. 
But when patents have shown that they can earn royal- 
ties, then litigation may greatly increase those royalties 
from friendly sources. For why should anyone pay roy- 
alty if competitors may infringe with impunity? The 
whole purpose of these numerous suits under the Luten 
Patents is to properly protect those who have recognized 
their merit by accepting Luten Designs, and not for 
the collection of damages. 

It is unfortunate that it is necessary under the laws 
to file repeated suits. One severely contested case would 
go farther in establishing the validity of a patent but it is 
practically ineffective in stopping infringement, except 
among those who are well informed. It is the fear of 
being compelled to contest a patent that is effective in 
preventing infringement. Numerous suits are useful 
in discouraging infringement, not in encouraging it. 
And the distribution of printed decrees has this same ob- 
ject. If blackmailing litigation were profitable, an un- 
scrupulous patentee would encourage infringement and 
at the same time would suppress all information regard- 
ing his suits. 

It is because of the present necessity for repeated liti- 
gation that the action of the State of Iowa becomes im- 
portant to patentees. If one suit is won against the State 
it will have the effect of fifty suits won against individual 
infringers and at less cost. Every move in such a contest, 
with the State involved, will be heralded abroad in the 
newspapers and the advertising derived will exceed even 
that from the full ‘front page of ENGINEERING NrEws 
(with apologies to the Advertising Manager). Hence, 
it is to the best interests of all patentees to have the 
State of Iowa appear in behalf of the defense. 
hope that other States will do likewise. 

There is one rather commendable thing about the pat- 
ents that are now earning royalties in the civil-engineer- 
ing field, and many of which have perhaps seemed to vex 
the engineering profession. And that is that in almost 
every instance the patents are paying their own way. 
There have been no heavy accumulations of outside cap- 
ital to litigate the Turner, Bone, Thacher, Parmley, 
Cameron, Warren, Ransome, or Luten patents. Almost 
without exception the costs of litigation have come out 
of the earnings of the patents, and no litigation was 

started until the patents had proved their merits by roy- 
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alty earnings sufficient to provide the funds for their 
protection by litigation. All of the above patents are 
open to the public at reasonable established royalties. 

You speak of the engineer being blamed for having 
designed an infringing structure. Should it not be a 
part of the engineer’s business to know what patents ex- 
ist in his field? Is he not supposed to know of prop- 
erty rights in connection with engineering design? From 
an examination of the advertising pages of the ENat- 
NEERING News I conclude that one-half of its income is 
derived from firms that use or sell patented devices. Pat- 
ents must therefore be of importance to civil engineers. 
Invention means pushing back the boundary of science 
into the unknown. Scientific knowledge is becoming so 
vast that except in isolated cases none but the man 
trained in science may hope in future to invent; hence 
the inventor of the future will be the engineer. I ques- 
tion whether he will be a civil engineer until the profes- 
sion assumes a different attitude toward patents from 
that of the hostile brand you have mentioned. Under 
present conditions the average civil engineer does not 
desire information regarding patents. Few engineering 
schools even mention the subject. So far as I know Cor- 
nell is the only college teaching patent law to engineers. 
One or two colleges even oppose patents virulently. Civil 
engineers take offense if offered copies of decrees bearing 
on the validity cf patents in which they should be inter- 
ested. 

Is there any good reason for this? Why should a city 
engineer refuse to even look at a competing plan offered - 
for a bridge and yet be offended when his attention is 
called to infringements in his own plans. I have known 
a city engineer to try to throw the responsibility for such 
infringement on the low bidder and when he declined 
to accept it, to offer it to the next bidder and to the next, 
until the contract was signed at 35% above the low bid; 
and the established royalty: would have been but 10%. 
The public purse can blackmailed but not by 
patent litigation. 

The civil engineer is overlooking one of the best means 
for advancement of humanity, of his profession, and for 
himself, if he chooses to ignore patents and to permit 
other scientific men to monopolize one of the strongest 
incentives for discovery and advancement. If the civil 
engineering profession does not soon awaken to the value 
of patents on new inventions, it will be like the conductor 
who explained the slowness of his train by saying that it 
had lost time on the last run “and was behind before be- 
sides.” 


be 


Danie, B. Luren. 


Indianapolis, Oct. 6, 1913. 

| ENGINEERING NEWS has no quarrel and no intelligent 
engineer should have with the development of the arts 
and industries through invention and of the protection 
of inventions by patents. It is for the courts to deter- 
mine whether or not a patent is valid, and our corres- 
pondent is entirely correct in his statement that an im- 
provement in a small detail which spells the difference 
between failure and success may constitute invention and 
be properly afforded patent protection. It is equally 
true, however, that the misuse of the patent system, 
among other things by the collection of royalties upon 
patents which would not stand thorough sifting before a 
court is responsible for a large part of the popular oppo- 
sition to patents.—Ep. ] 
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An Economical Concrete Design 


Sir--l send herewith a sketch of a design for a girder 
and the columns which it carries, as well as the columns 
Which carry It. 1 have worked up this design strictly 
in accordance with the rules of the report issued by the 
Joint Committee made up of members from the Ameri- 
for 
As- 
sociation, and Association of American Portland Cement 
Manufacturers. | think I have a very 
lution of this problem of carrying a very heavy load and 
spanning a wide space. 


can Society of Civil Engineers, American Society 
Testing Materials, American Railway Engineering 
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ECONOMICAL CONCRETE COLUMNS AND GIRDER DESIGNED 
AFTER JOINT COMMITTEE'S PRESURIPTIONS 


As this Joint Committee consists of thirty prominent 
specialists, 1 have reason to feel the utmost confidence 
in my design, though, of course, I may have made some 
error in my calculations. Perhaps some of your readers 
would like to check me up: if so, here are my main 
results: As the main columns are only 15 ft. high I found 
that a 15-in. square column at 500 Ib. per sq.in. (the load 
allowed on plain shafts not over twelve times their diam- 
eter in height for 2220-Ib. concrete) would carry 112,500 
Ib. The upper columns are 15 times their diameter in 
height, and the 13-in. square of concrete and 4 sq.in. of 
steel at 500 and 6000 Ib. respectively, are good for about 
108,000 lb. For the girder, /&} = 0.348 and z = 4.37. 
The unit-stress in the concrete is JJ — 1067, or about 
720 lb., and that on the compression steel is about 7020 
lb. The tension steel stress is a little more than 16,000 
lb., but inasmuch as the Joint Committee Report allows 
the use of 88,000 Ib. steel, I do not see why they should 
confine the tension unit to 16,000 Ib. With higher steel 
stress I could make the design more economical. The 
stirrup is explained in this way: The report allows stir- 
rups to be spaced 34 of the depth apart. This would 
be 3714 in., but as my single stirrup divides the space 
up into equal parts of about 3 ft., I used 3-ft. 
in the formula. Tal:ing two-thirds of the shear 
stirrups and *°/,, of this in one rod, I found 
lb. of stress in this stirrup. 


spaces 
in the 
52,800 
The 114-in. square rod bent 
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in U-form is strained to a little more than 
per sq.in. in each branch of the U. 

I do not wish to “bum” free engineering advice, but | 
think that anyone who will check up these calculations 
will be recompensed by these ideas of economic design- 
ing which cannot fail to impress him. 


16,000 |b. 


SUBSCRIBER. 
Oct. 18, 1913. 
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Criminal Prosecution of @areless Rail- 
way Employees in Great Britain 


By H. Raynar WILSON* 


A very serious accident occurred on a British railwey 
recently, which was caused by an engineer running by the 
distant and two stop signals at a tower, and running into 
another passenger train which had been stalled for want 
of steam. Sixteen lives were lost. 

As an inqguity has reached me from America as to 
whether or not the engineer of the secend train is being 
criminally proceeded against for carelessness, and as it 
is probable that the readers of ENGINEERING NEWs might 
wish to know what can be and what has been done in this 
and similar cases, I ask for space for a few notes on the 
subject. 

Under the law of England all cases of sudden death, or 
of death from other than natural causes, are investigated 
by the coroner for the district, and a jury, and these of 
course include deaths from railway accidents. Should 
the jury return a verdict that such death is due to the 
culpable negligence of any person, this would be equiva- 
lent to a verdict of manslaughter and the police would 
then take criminal proceedings. An unusual but not un- 
precedented event arose out of the accident now under 
consideration. Due to the fact that of the victims 14 
were killed outright, one died in hospital in Yorkshire, 
and one died later still in hospital in Cumberland, three 
inquests were therefore necessary. In the first inquiry 
the jury’s original verdict put the blame for the accident 
on the engineer and fireman of the second train and the 
conductor of the first, but when asked whether culpable 
negligence was shown the jury replied in the negative, 
and an amended verdict of “Accidental 
turned. 
dental 


Death” was re- 

In the Yorkshire case a clear verdict of “Acci- 
Death” was returned. In Cumberland, however. 
a different result came about, as the engineer there has 
been considered culpably negligent, and has been com- 
mitted for trial on a charge of manslaughter. 

For a railwayman to be under an indictment for man- 
slaughter is mest uncommon. This is due to two reasons, 
the first of which is that fatal railway accidents in Great 
Britain are very rare indeed. In 1911 there were three, 
in 1912 four, and (so far) this year four. Out of these 
eleven mishaps three may be dismissed from considera- 
tion as being more or less of an accidental nature, and 
one was an error in block working for which one of two 
towermen was responsible but it was not clear which. In 
one case of the remaining seven a towerman was to blame. 
In one case a sectionman who was flagging in a dense 
fog, and in the remaining five the engineers ran past 
signals at danger. One engineer of these was killed, in 
two cases a verdict of “Accidental Death”? was returned 
and in two there were verdicts of manslaughter, which 


*96 Hurlingham Road, London, S. W., England. 
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was also the result with the sectionman. It will thus be 
seen that out of 11 fatal accidents since the beginning of 
the year 1911, there have been three criminal 
tions out of a possible six, one of which—the recent acci- 
dent—has not yet been tried. In the other two prosecu- 
tions the men when placed on trial, were found “not 
guilty” and it is now desirable to suggest some explana- 
tion for this, especially as this will also account for the 
Accidental Death” in cases where carelessness 
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Manhattan, mentioned above. 
The diagram, with the omission stated 
reproduced herewith. Mr. Tribus writes as follows: 


The 


gage 


record for the Borough of 
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results of our rain- 
storm of Oct. 1, 1913, 
the Borough of Richmond, be- 
New Brighton; the rest of the 
received nearly as much storm 
believe that there 
The total rainfall from 7:20 
(equivalent to about 20% of 


accompanying diagram shows the 
reading during the 
affecting the northerly end of 
tween South Beach and West 
borough did not seem to have 
water during this period. We 
in this vicinity of such a storm. 
a.m. to 5:40 was 7.54 in. 


remarkable 


is no record 


p.m., 


























Was Very apparent. the annual rainfall of recent years) in about 10 hours. 
Labor conditions in England are different from those 90 
in America. If an engineer, conductor or towerman a | || 840 'per hr. for| | mn Ji 
leaves a railwav in America, he can soon get a berth on uae jes for 2 min 
another road. But this is not so in Great Britain; on the  & he 4 
° ce a eS Sali | - 
contrary, the man is marked and if he once leaves the 3 15 = ‘¢Bipgrh hr for | nab-nnfoe-=™ 
7 ; ei ; _ a Amir + 
service he leaves for good. Neither can he readily find ~~ 10-—— - 324 per bt Ta re 
a 
employme nt in other ranks. Consequently a railway em- &65 : Aly |g 
a 60>per he for 5Smin l ¥ 
ployee in England values his job and takes care to keep 2 eol-; : L. Kit, for lOmin 
. “mn . 2 64" r r.| a 
it. The eh is that when a man gets into trouble evi- & i- per b Wanin r ti rt nem 
dence can be produced that he has been in the service for .¢ ~ canal’ Ht | i WH: “$8.05 per hr: For 19min 
j : Lie | | 
so many years, that his record is excellent, and so on; as a = ?°l Stapleton Gage... +: iin ‘ 454 per hr For! 37min 
case in point it may be said that the engineer now await- £ 45 after (542M | y cH RLU 475 per be foe 4974 
° . : . S / i T+ 4 x 
ing his trial has been employed by the Midland Company © 401-380 %per hr for ft JA | PE 448 per he Yor 59min. 
: A A a ao 1337 per hr k 
a ‘ ‘ a Ihr eSmin. irr ) ] per hr for | 
10 years, 29 vears as engineer. Ile has received rewards % Se fiecet 1 A ILS | i _| Ahr 46min |__| 
; . : os m . Bie vstcae meee Tan ct. + ke PS 
seven times for vigilance. Then, the brotherhoods, while 2 39} — festa tt ft fe alo LL ia 
° ° ° . S ONT T 7 | i ~ ao 
not so active as in America, are able to suggest loopholes ~ | 4 eee 4 | | | 306 ver hr.| 
: A = 25+——-} a Fh oon tect cnlaniiligi + | —fr 2H OF min: 
rr to draw a red herring across the trail and suggest that | 7 | | Ae [a6 3 | | | 
“9 . Pd er] — scl oh et — 
if some other man had (or had not) done a certain 20 | I Ho | iu] | | [ 
ay a1 || UNIFORM -- eee Wee bh eh 
7) ee atom ) | rf Irn | “P INTENSITIES | Pen 
ie i ae 10 | | | | Be | oN. GAGE_ sae th b | | | } 
S u OkK-—+ 4 t } + + t ~— +--+ eT a ee | 4 _— ‘e | + — Sa —+— + 
<< ERA ere ae [Ley I a8 |_| | 
S 3 os Vo =— gener e== BOROU' mop tp ap tp 4 Sartell } capes 
* 2 keel eG ee ae | 
ec = 00 
7HrJOMin Hr. 4Hr. 5Hr OHr. THr. QHr a 
Duration of Storm eit 
10.00A.M. ILOOAM. {200M 1.OOPRM. 200PM. 3.00PM 
Time 
ToraL RAINFALL AND RAINFALL INTENSITY, BoroUGH oF RICHMOND, NEW YorK CIty, SrorM oF Ocr,. 1, 1915 
(To bring the diagram into the space available the first and last periods of the storm, when the intensity rate was 
low, have been omitted. The intensity line rose quite uniformly from the beginning of rain at 7:20 a.m. until just 
before 10 a.m. and after 3:40 p.m. it continued to be uniform, at the rate shown, until the close of the record, at 5:40 p.m. 
At that time the total rainfall had reached 7.42 in., as stated in the text.) 
thing the accident would not have occurred. Lastly, the The diagram was prepared by J. Collyer, assistant 
companies themselves help their men in such cases: they engineer in the bureau of construction, Borough of Rich- 


often furnish their bail, and as the conviction of one of 
their servants is a stigma on themselves they also search 
for ways of escape. 

It may added that British law allows railway 
employees to be prosecuted for carelessness even when no 
accident occurs—the very fact that life was endangered is 


be 


sufficient. It is to be feared, though, that this is a dead 
letter, although a Board of Trade inspecting officer drew 


attention to it only a short. while ago when a case of 
gross neglect occurred. Prosecutions have also been con- 
ducted under this law where, in a strike, men left their 
trains standing on the running track. 
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The Remarkable Rainfall of Oct. 1, 
1913, New York City 


In our issue of Oct. 16, 1913, p. 781, the heavy rainfall 
which occurred in New York City on Oct. 1 was noted. 
We have since received from Louis I. Tribus, Consult- 
ing Engineer and Acting Commissioner of Public Works, 
Borough of Richmond, New York City, a highly interest- 
ing graphical record of the rainfall at the. Richmond 
Borough Hall, which was considerably higher than the 


mond. The amount of rainfall at each period was read 
and the time taken from a watch held by observers A. C. 
Clapp and Mr. Collver. The gage in use for the whole 
period (one having gone out of service, as indicated on 
the diagram) was a Draper self-recording pluviometer, 
located on the roof of the Borough Hall, New Brighton, 
at elev. +145.36 above Richmond Borough mean high- 
water datum. The wind velocity was low from 1 to 3.20 
p-m., the period of high intensity. The temperature was 
62° F. at both 12 noon and at 4 p.m. 

The excess of 2.26 in. rainfall within 24 hr. at the Rich- 
mond Borough Hall as compared with the record at Bat- 
tery Park, Manhattan, 
the value of 


only some five miles distant, shows 
numerous stations when 


intensity of rain- 

falls is being studied. 

3 

A Steel Bridge of Continuous-Arch Type has been built 
over the Drau River at Marburg, Germany, and was recently 
opened for traffic. The bridge comprises three main arch 
spans of 131-ft. span each, made of girder ribs. The ribs 
of adjoining arches are continuous where they meet and are 


supported on the river piers by segmental roller 
The thrust is taken by the end abutments only. 
ing of adjoining spans producing differences in 
therefore, be taken care of by distortion of the 


bearings 
Unequal load- 
thrust must, 
arches. The 


steelwork of the bridge amounts to 1000 tons. [Zeitschrift 
des Vereines deutscher Ingenieure, Oct. 4, 1913]. 










































































































































































































































































































































































































Annual Convention of the Association 
of Railway Electrical Engineers 


The sixth annual convention was held at the La Salle 
Hotel, Chicago, Oct. 21 to 24, and in connection with it 
there was an exhibition of electrical appliances and sup 
plies which occupied the entire top floor of the hotel. 
The greater part of the proceedings and most of the ex- 
hibits related to electric lighting. 

ELECTRICAL EQUIPMENT OF DrawsripGEs—The com- 
mittee on wiring for light and power submitted specifi- 
cations for the electrical equipment of swing, bascule and 
vertical-lift bridges. The current may be obtained from 
some available line or generated at the site. The oper- 
ating motors are usually of the railway or mill type, 
equipped with solenoid brakes. Direct-operated drum 
controllers are desirable up to about 50 hp. Beyond that. 
it becomes a question whether to use remote control, and 
such a system can be used efficiently where the voltage 
is 220 or lower. For small installations of less than 
50 hp., the street-car type of drum controller is prefer- 
able; this has a separate handle for reversing, which gives 
the operator time to think of what he is doing before 
he reverses the operation of the bridge. 

All motors on a bridge should be clectro-mechanically 
interlocked, so that each operation must be made in se- 
quence. This system must be interlocked also with the 
track interlocking machine, so that the bridge cannot 
be opened until the signals have been set at “stop.” The 
equipment should include a motor-driven air-compressor 
for charging a tank, the air being used to operate a whis- 
tle and the emergency brakes. Lighting is not very im- 
portant, except as to the navigation lamp signals and the 
lamp signals indicating the position of the locks and end 
lifts and the movements of the bridge. The specifica- 
tions accompanying the report covered the cables, wir- 
ing, instruments, etc. 

LightinG Raipway Yarps—This committee recom- 
mended liberal lighting at switches and a general illum- 
ination for the entire yard. In planning new yards, con- 
sideration should be given to the location of poles for 
lighting, with the necessary track clearance. Railway 
yards usually cover such a large area that a series light- 
ing system is best adapted to meet the requirements, and 
such a system may have flaming arcs, carbon-filament 
or tungsten lamps. The first lamp has the advan- 
tage of the penetrating effects of the yellow rays, which 
is important where smoke is a serious condition, and 
it can be used with direct or alternating current, but 
the cost of maintenance is high and the light distribu- 
tion is not good. The second has advantages in long life 
and good light distribution, being specially suitable for 
lighting large areas, but its use is restricted to direct 
current. The third is the most flexible, and can be used 
on any series circuit with lamps of various candle-power. 
To light a large area, a number of units can be placed 
on one pole, the size or number of units being selected 
to meet requirements. 

For carbon-filament lamps of not less than 7.5 and me- 
tallic-flame lamps of not less than 6.6 amperes, the com- 
mittee recommends a spacing of not over 375 ft. for gen- 
eral yard lighting and not over 250 ft. for switch light- 
ing, with a height of not less than 32 ft. and preferably 
42 ft. above the rails. For tungsten lamps of 200-watt 
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size, the spacing should be 125 ft. for general illumina- 
tion, and closer for special illumination (as at switches), 
with a height of 20 to 25 ft. above the rails. 

Wood poles are recommended on account of their low 
cost and of the fact that yard tracks are frequently 
shifted, necessitating the moving of the poles. The butts 
of the poles should be treated. Concrete poles are ex- 
pensive, but for general outdoor work it may be desirable 
to use them under special conditions where the track lay- 
out can be considered as permanent. Steel poles and 
structures probably offer the greatest advantage where 
long spans are necessary, but inspection and painting will 
be expensive. They should be set in concrete, and if they 
carry high-tension circuits they should be grounded, 
and the grounding should be inspected frequently. 
Under ordinary conditions a pole spacing of about 125 
ft. is recommended, with a minimum clearance of 5 ft. 
S in. from the gage side of the rail to the pole, and 25 
to 30 ft. from the rail to all overhead lines. 

Car Ligotinc—The committee on head-end equip- 
ment stated that all the roads using the head-end sys- 
tem (with steam-generating plant on the train) have 
now adopted 64 volts, as recommended by the associa- 
tion. The report outlined the practice of half a dozen 
railways in the equipment, operation and maintenance of 
these installations. The Northern Pacific Ry. is experi- 
menting with an axle-driven head-end equipment of suf- 
ficient capacity to light an entire train, most axle-driven 
systems being for individual cars. The committee on 
dynamo suspensions referred to some improvements in 
these suspensions for axle-driven plants, and the com- 
mittee on standards outlined experiments on methods 
of increasing the life of tungsten lamps, while another 
committee presented methods of charging storage bat- 
teries for car lighting. 

The report of the committee on illumination dealt with 
tests as to the arrangement, sizes, ete., of lamps in the 
cars, and the use of reflecting and diffusing appliances. It 
appears that in efficiency, distribution and absence of 
shadows equally satisfactory results are given with lights 
in the center of the deck roof or on each side of the deck, 
but the lights should not be spaced more than two seats 
apart, about 6 ft. 

MiscELLANEOUS—A paper on “The Gas-Electric Car,” 
hy L. C. Joseph, Jr., described this type of railway motor 
car, with its equipment and performance, but made no 
reference to specific results on any railway. There was 
a paper also by T. V. Buckwalter, on “Electric Trucks 
for Handling Freight.” 

Specifications were submitted for the crossing of rail- 
way lines by electric transmission, lighting and power 
lines having potentials above 100 volts. These included 
overhead and underground crossings, and also crossings 
carried beneath .bridges. Specifications for wire and 
cable have been prepared in coéperation with the Ameri- 
can Electric Railway Association. The committee on 
locomotive headlights presented a digest of laws in 28 
states. Such laws have been drawn evidently without 
due consideration as to standards of. tests, while some 
of them tend to prevent the introduction of more efficient 
apparatus. The committee expressed the opinion that 
the prime object of such laws is to obtain a certain qual- 
ity and quantity of illumination at some specific point, 
and not to require certain means or apparatus by which 
such illumination may be obtained. 
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American Railway Bridge and Build- 
ing Association 


The 23d Annual Convention of the American Railway 
Bridge and Building Association, held at Montreal, Can., 
xcupied the best part of the three days from Oct. 21- 
23. It was the second convention of the society which 
has been held in Canada, the other being in Quebec, ten 
The attendance, however, was fully equal to 
that of previous meetings in the United States, the larger 
part of the members present coming from the States. 

The meeting was presided over by the President, A. E. 
Killam, Moncton, N. B., late of the Intercolonial Rail- 
way. For the ensuing year the following officers were 
elected: President, J. N. Penwell (Lake Erie & West- 
ern Railroad, Tipton, Ind.). C. A. Lichty (Chicago & 
Northwestern Ry., Chicago, Ill.), was continued as Sec- 
retary, and J. P. Canty (Boston & Maine R.R., Boston, 
Mass.) as Treasurer. The convention voted to hold the 
next annual convention in October, 1914, at Los Angeles, 
Calif. 


years ago. 


CoMMITTEE REPORTS 

The work of the society is done entirely through com- 
mittee reports, 13 of which were on the schedule for 
the present convention. Of these, seven were in print at 
the convention, two were presented in manuscript form, 
and four were passed over without any report. 

Water-Suppty—The Committee on Water-Supply 
(Chairman, C. R. Knowles, Illinois Central R.R., Chi- 
cago, Ill.) presented a report on the subject of water-sup- 
ply for railways, including a discussion of the various 
methods of pumping, and some data on the cost of pump- 
ing. The report was preceded by a general paragraph 
on the amount of water used by the railways, but was 
practically devoted to the comparison of the various types 
of engines used in pumping. Figures were given, show- 
ing the increased cost in gasoline and the reasons for this 
increase, and recommendations made for the study of 
the adoption of various other types of fuel-oil engines. 
Some limited tests on the relative efficiency of engines 
using different types of fuel oil were given, and finally 
the results of a test were shown on a comparative effic- 
iency of a vertical-steam boiler, a return-tubular steam 
boiler, and a fuel-oil engine. 

The discussion was mainly upon the advisability of 
using old locomotive boilers in the smaller pumping sta- 
tions. Most.of the discussers stated that their manage- 
ment insisted upon the use of old locomotive boilers for 
small stations, and although such boilers might not be 
as efficient as a new boiler, still the relative first cost 
made the problem one of accounting, which it would be 
hard to decide, except in individual eases. The chair- 
man, however, insisted that no matter how cheaply a lo- 
comotive boiler could be gotten, it was not cheap to oper- 
ite, and that as a rule its cest would be higher than a new 
return-tubular boiler. Several members stated that for 
mall plants electricity and gasoline are much cheaper 
than steam, particularly because one man can operate 
‘three or four pump houses, thus reducing labor costs 
nd maintenance. The report was accepted as a progress 
eport. 

SEWERS AND Drarns—(Chairman, R. O. Elliott, 

ouisville & Nashville R.R.. Nashville, Tenn.) The 
mmittee submitted some details of a layout for sewers 
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and drains, particularly for railway building. The de- 
tails were mainly made up from letters of inquiry, giving 
the practice of various The results obtained 
are not different those in general sanitary engi- 
neering practice. 

TeMporARY StructuRES—The committee on tempor- 
ary structures for supporting tracks during construction 
of permanent work, sewers, etc. (Chairman, W. C. Whit- 
ney, Boston & Albany R.R., Boston), had prepared a sum- 
mary of the answers received to a letter of inquiry sent 
out to members of the society, requesting practice in the 
method of supporting tracks during a construction which 
necessitates excavation or tunneling under the tracks. 
The answers were quite varied, so varied, in fact, that it 
was difficult for the committee to prepare any standard 
answers, giving the general practice of the railroads. 

On the basis of the majority report, the committee 
made certain recommendations which may be abstracted 
as follows: 


railways. 
from 


Bs Piles should be 


driven before stringers are put in. 
2. In cases where there is a choice of piles, frame bents or 
crib work, as a general rule piles should be used. 3. When 


the bottom is soft, where there is the slightest chance of 
scour, piles should always be used; they should be driven at 
least 4 ft. below the bottom of the proposed excavation. 4. 
Where local conditions permit, span lengths should be the 
same as standard trestle spans, which will permit using 
stringers from stock, or second-hand material. 5. For spans 
longer than safe timber construction, I-beams or girders are 
recommended. 7. Whenever stringers only are used, they 
should be supported on cross sills at the end, except when 
width of excavation is small compared to length of stringer. 
As a general rule, the depth which can be excavated is such 
that a 1% to 1 slope from each side of the bottom of the 
excavation will not undermine the sills under the ends of the 
stringers. 8. <A detour trestle should be put in when a suit- 
able alignment of track can be obtained. Rolling in a bridge 
is recommended when conditions will permit. Where it is not 


permissible, and the new bridge must be rebuilt in place, it 
is recommended that the old metal floor system be left in 
and the falsework designed with this in view. 9. Where 


bottom is uneven, short sills should be used, where possible, 
unless the bottom is rock, in which case the sills may be 
omitted entirely. All bents should be well braced. 10. Wood- 
en scabs placed on temporary work, securely spiked cr bolted, 
are recommended: also runner girts, in all 
at every the uprights. 


timbers, or cases 


break in 

The committee was in doubt with regard to when ex- 
cavation should be undertaken, and when tunneling 
General discussion on the subject showed that above a 
depth of 30 ft. it is customary to tunnel. R. H. Reid 
(Lake Shore, Michigan & Southern R.R., Cleveland, 
Ohio) cited a case where tunneling was made through a 
10-ft. fill, under a four-track main line road, and traf- 
fic was maintained at full speed over the tunnel during 
all construction. This tunnel was timbered with old 
8x8-in. ties. It was 180 ft. long and movement 
of the tracks was noticed at any time. 

Snow Fences—(A. H. King, Oregon Short Line Ry., 
Salt Lake City, Utah). As a result of the circular letter 
sent to members, the committee expressed the opinion 
that where conditions prevent the placing of snow fences 
in advantageous position, no benefit and much harm may 
result from their use. The report may be abstracted as 
follows: 


no 


The first essential in the use of snow fences is that there 
shall be sufficient space between the cuts and the nearest 
string of fence to prevent the drift formed by the fence from 
extending into the cut. Experience based on 
servation during one severe winter will enable one to de- 
cide upon the proper location of the fence. It should, of 
course, be placed as nearly windward of the cut to be pro- 
tected as possible. A second string of fence should be placed 
far over the first and far enough away that its drift will not 


personal ob- 




























































RO) 


ordinarily 
if req 


lap over the first, and additional strings of fence, 
should be located in the manner. In high 
elevations on the Union Pacific the company sometimes places 
five rows of fence, 150 to 250 ft. apart. 

A departure in has undertaken by 
the Great Northern Ry., planting trees in eastern 
Montana, North Dakota and Minnesota. This tree planting 
has proved a very effective means of protection against wind 
blowing across the track. 


Sage 


lired, same 
as mally aS 


snow protection been 


which is 


The same effect is produced where 
brush or any other form of vegetation provides a lodg- 

The report diagram of the 
method of planting adopted by this rail- 


ment for the snow. 
kind of 


contained a 


trees and 


way. 
The report recommends a portable type of snow fence, 

which can be taken down in the summer. 
PRESERVATION OF TimBER—(Chairman, G. W. 

Southern Pacific Co., San Franeciseo, Calif.) 


Rear, 
The report 
of this committee is intended to bring up to date the re- 
ports which had been presented to the same society each 
year from 190+ to 1908. In addition to the progress re- 
port, however, the committee thought it wise to incor- 
porate in the present report a discussion of the entire 
subject of timber preservation. As a result the report is 
a very good abstract of the whole subject. It, however, 
contains little that is new on wood preservers nor much 
that had been brought out from the experience of the 
members of this society. 

CattLeE Guarps—(Chairman, A. Denver & 
Rio Grande Ry., Denver, Colo.) As a result of inquiry 
this committee discovered that there was a diversity in 
the various states as to the legal status of cattle guards, 
and furthermore that different railroads operating in the 
same states seem to have different opinions regarding 
the statute. Ilowever, in the Eastern States, where there 
is a smaller amount of public domain, the requirements 
for cattle guards are much more stringent than in the 
West, where the public domain is large and where also the 
grazing areas are so great that the cattle roam over much 
larger territory. 


Ridgway. 


It is certain, however, that there is no 
legal protection afforded by the installation of stock 
guards, and where stock is killed contemporaneously with 
the maintenance of guards in good condition, claims are 
legally allowed on the assumption that the guards are 
not effective barriers, although in perfect order. It also 
appears that neither the approval of type by railroad 
or public-utilities commission, nor conformity to statute 
requirements and design, relieves the railroad from re- 
sponsibility for stock killed. 

The committee concluded that the modified pit guara, 
consisting essentially of deep cross ties so spaced in pro- 
portion to their depth as to afford no kuee room for an 
animal taking a step, is the best construction. The pat- 
ented or special guard with floor construction which 
might injure stock, was considered of secondary value. 
It was further reported that there is no absolutely ef- 
fective guard entirely free from objectionable features, 
but that the wooden, flat-surface guards embody a mini- 
mum of objectionable featurés and are probably just as 
efficient as most types of metal-surface guards. 

Two tests were reported in the discussion in which 
cattle were kept on one side of a guard and feed in large 


auantities placed on the other. It was reported that no 
guard in either test was impassable to the stock. 


Fire-Reststing Coarrna ror TrmpBer—(Chairman, 
Lee Jutton, Chicago & Northwestern Ry., Madison, Wis.) 
The committee reported on the test, the preparation of 
which was noted at the last convention in Baltimore. 
These tests consist of coating some specially built pile 
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timber structures with various types of fire-resisting coat 
ing and placing hay and other imflammable material w 
der the structure and setting fire to it. Observation wa 
then made upon the length of the time it took for th 
fire to catch the pile structure and also upon the rela 
tive resistance of the structure to the flame so engendere: 

Ten coatings of different commercial types were ap 
plied to the pile structure. In every case except on: 
the fire caught in the timber structure inside of five min 
utes and effected nearly complete destruction of it in 
short length of time. In the one case the fire seeme 
to lose its hold after a while, and finally died out befor: 
complete destruction. However, the next day after th 
tests were made, all of the wreckage of the ten structure. 
was gathered together in one pile, including the struc- 
ture which was not destroyed, and a bonfire made of the 
lot. At this time, complete destruction of all the timbers 
was effected. As a result of the test, the committee re- 
ported that there was available no absolute fire-resisting 
coating, although all of the coatings tested were fire-re- 
tardent to some extent, and the one which is noted above 
Was superior to the others. This one consisted of two 
coats of water paint, which took six hours to apply, and 
one coat of oil, which teok four hours to apply. 

In the discussion, considerable objection was made to 
the test, in that it was much more severe than actual 
conditions. In defense, however, the committee stated 
that such conditions actually occur in many cases, par- 
ticularly in the Far West, where pile structures over 
small depressions very frequently become filled with grass 
which, after drying out in the summer, becomes ignited. 
subjecting the timber structure to such a fire as was had 
in the test. In, the discussion it was also brought out 
that any fire-resistant or retardent paint on the market 
would act to prevent a fire from coals dropping upon the 
timber of a trestle. Many members reported that in a 
number of cases they had found burnt traces of dropped 
coal, but that never had they noted a fire which had re- 
sulted from such dropped coals. It was a general opinion 
of the meeting, expressed in discussion, though not by 
motion, that it was advisable in all cases to use some fire- 
resisting coating to protect against dropped coals, al- 
though it was not to be hoped that such coatings could 
serve to retard or prevent fires from burning straw or 
hay, or weeds. 

Moror Cars ror Bripce Ganes—(Chairman, R. ©. 
Young. Lake Superior & Ishpeming Ry., Marquette, 
Mich.) A brief report on this subject recommended very 
strongly the use of motor cars for bridge-repair gangs. 
These motor cars have been pretty extensively used |y 
section hands, and their use is growing for bridge gangs. 
It was reported that where they have been used, an 1)! 
creased efficiency of from 30 to 50% bas been noted. 
The cars, as now built, are quite reliable. Certain spec'- 
fications for the construction of the cars were made !)y 
the committee, among which was that they should 
light, being under 1000 Ib., that they should have 1 
same speed in either direction, that they should have 
maximum possible speed of 20 miles, and that they shou 
be simple in design. While there was some discuss! 
on the speed question, some members holding that th 
should be an allowable speed greater than 20 miles, | 
the use of higher officials, when needed, while oth: 
maintained that anything over 15 miles an hour on 
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low motor car is dangerous, the report of the committee 
was accepted. 

Track ScALEs—(Chairman A. M. Van Auken, Chi- 
cago, Rock Island & Pacific Ry., Shawnee, Okla.) This 
committee submitted to the association a report of which 
the Secretary was able to get into type 125 pp. He re- 
ported, however, that there were a number of appendices, 
photographs and drawings which he had not been able 
to get into type, and that the cost of getting the report 
into its present form was so great as to be one of the 
leading reasons why there was a deficit in the funds of 
the society for the first time in many years. 

The report starts out with a historical description trac- 
ing the use of weights and measures and scales back to 
the early Egyptian and Babylonian days, up to the mod- 
ern American practice. There are a number of pages de- 
scribing the details of modern scales, both those manu- 
factured by the railways and those patented by scale 
companies. Then follow some pages on the requirements 
of design in track scales, comparisons of the different 
types of scales, kinds of material to be used, and many 
pages describing some typical track-scale installations. 
Extracts are given from the specifications of the Ameri- 
can Railway Association and of the State of Minnesota, 
as well as much material upon the maintenance and 
adjusting of scales, and upon the organization of the 
scale department. The committee submits a suggestion 
‘or a seale specification, based upon certain other speci- 
fications which have been used. Finally, the report con- 
tains reprints of several articles in relation to track-scale 
work, 

An extensive discussion followed the presentation of 
che report by Secretary Lichty. This discussion was not 
based upon the material which is in the report, for that 
material was not in the hands of the members present 
until a few hours before the report was presented, but 
was based upon the advisability of accepting and prine- 
ing the report. The parliamentary procedure at this point 
was so confused as to make it difficult to be sure of just 
what was done, but so far as one on the floor could say, 
the motion adopted was that the report be accepted as a 
progress report, the committee continued, and that the 
committee confer with the American Railway Associa- 
tion (which has also a track-scale committee) as to some 
disputed points in the report. After the agreement of 
the two committees, the report should be printed in the 
proceedings of the association. 

OrHER CommitrEES—The following committees made 
no report: Equipment and Tools for Bridge Gangs, 
Conerete Culverts and Various [Kinds of Pipes for Cul- 
verts; Heating, Lighting and Ventilation of Round- 
houses and Shops, Concrete Posts, Poles and Signs. 


Future SUBJECTS 


The Committee on Future Subjects presented the fol- 
lowing subjects for consideration at the next convention: 
1. [ce houses and the preservation of ice for railway ser- 
vice. 2. Warnings for overhead obstruction. 3. Rail- 
Wavy-crossing gates, towers and other devices for highway- 
crossing protection. 4. Construction of reinforced-con- 
crete bridge work, particularly the field work. 5. Sta- 
tion building for passenger service only (small stations, 
not large terminals). 6. Mechanical coaling stations. 
7. Wow to take care of traffic while constructing bridges 
to eliminate grade crossin 


gs. 
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Lower Prices Promised for Lumber 


With the opening of the Panama Canal, Oregon fir 
timber and lumber can be shipped into the New York 
market at $12 to $14 less per M. ft. than prevailing quo- 
tations. The Isthmian Canal Commission has been pay- 
ing, on an average, $19.35 per M. for Oregon fir delivered 
at the Isthmus. On Oct. 18, a quantity of timber to be 
delivered at Balboa was offered at $16.35. This was 
specified to be Oregon fir. The base price at Pacific 
Coast points is now $10.50. 

The Corps of Engineers, U. 8S. Army, received bids in 
Chicago, Sept. 5, for furnishing approximately 800,000 
ft. of timber ranging from 6x10 in. to 12x12 in. and in- 
cluding less than 100,000 ft. of 4x12 planking, and the 
price quoted was $8.40 per thousand f.o.b. points in 
Oregon and Washington. 

The overland freight rate on fir timber by rail for less 
than 40-ft. lengths from Pacific Coast points to New 
York is $24 per M. ft. For sticks longer than 40 ft. the 
rate is $26.40. On shipments by steamer via the Isthmus 
of Tehuantepec the present rate is $17 per M. ft., but 
this is unsatisfactory because at times it is difficult to 
secure berth room. In a recent article in the “American 
Lumberman,” Robert Dollar, president of the Robert 
Dollar Steamship Co., San Francisco, Calif., estimated 
that the average rate on lumber shipments from Ameri- 
can ports on the Pacific Coast to New York would be 
$11.38 per M., and shipment from British Columbia to 
New York could be made at $9.18 per M., the difference 
being due to the lower cost of British ships. It is pos- 
sible that even this rate can be bettered, although one 
company operating boats between San Francisco and 
the Isthmus (a company which will operate a through 
line) states that the rate on fir timber will be about $12 


per M. Even this, however, would mean a price f.o.b. 
New York of $23 to $25 per M. ft. for Oregon fir 


timbers of any size up to 12x12 in. and 40 ft. long, and 
a price of $20 to $22, New York, for boards. Long-leaf 
yellow, until recently, sold at $32@40 per M. in New 
York. With the opening of the Barge Canal in New York 
it is possible that Oregon fir can be shipped through the 
Panama Canal, reloaded at New York and shipped on 
barges through the New York State Canal to Buffalo, 
then by way of the Great Lakes as far west as Chicago 
before all-rail rates seriously compete with the water 
rate. 
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A Coal-Mine Explosion at Dawson, N. M., 


at 3 p.m., on 
Oct. 22, in Mine 2 of the 


Stag Cafion Fuel Co., from causes 
unknown, entombed about 285 men. Press dispatches state 
that about 22 men were rescued alive, 165 bodies have been 
recovered and 98 are still missing. Following the explosion, 
fire broke out in the workings adjoining No. 2 and reached 
the latter mine where it is said to have been controlled. 


York, New Haven & Hartford R.R., at Westerly, R. IL. on Oct. 
26. When the six cars rolled over the embankment 20 per- 
sons were injured. According to an Official statement by the 
New Haven, the wreck “was caused by a broken rail, due to 
a graduated concealed fissure at right angles to the axis of 
the rail.” The broken parts of the rail, which is claimed to 
have been rolled and placed in 1910, were turned over to the 
Public Utilities Commission of Rhode Island for examination. 
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Investigation of tae Staten Island Boiler Explosion, which 
occurred on Oct. 21, at the plant of the Richmond Light & 
R.R. Co., at Livingston, S. I., disclosed that the boiler, which 
was of the vertical Wickes type, rated at 300 hp., had been 
washed out on the day of the accident and put into service 
10 min. before the explosion took place. The failure occurred 
in the. bottom head of the boiler due to fatigue of the metal 
at the point where the head is flanged-up to join the drum. 
The direct cause of the failure is not known. It is significant 
that three years ago Wickes Bros., believing that the boilers 
were not receiving proper attention, offered to buy them 
back, but the offer was refused. The result of the accident 
(as far as service is concerned) was that Staten Island was 
without electric light for five nights. 


The Mont D’Or Tunnel on the 
tween Dijon and Lausanne, 


Frasne-Vallorbe line be- 
giving an improved connection 
from France to Switzerland, was holed through on Oct. 2, 
1913, after very great difficulties in construction had been 
overcome. This tunnel is intended primarily to improve the 
westerly approach to the Simplon Tunnel by shortening the 
line and reducing the difficulties of the crossing of the Jura 
Alps, and, thereby make a more attractive competing route 
to the Létschberg route. The tunnel is 20,000 ft. long, or 
between 3% and 4 mi. The two portals were attacked In 
the fall and early winter of 1910, and after the first stage 
compressed-air percussion drilling was used in the heading 
advance. The builders counted on holing through in the 
spring of 1913, but difficulties attendant upon the enormous 
inflow of water in the latter part of 1912 and in the cur- 
rent year caused the six months’ delay. Little or no de- 
tailed news concerning the difficulties has been allowed to 
vet into the public press. After the completion of the tun- 
nel and the opening of traffic through it, a statement of the 
difficulties and how they were overcome may be expected. 

A Factory Fire in the two adjacent six-story buildings at 
206-212 Canal St., on Oct. 24, caused the death of eight of the 
inmates. The fire was started by two almost simultaneous 
explosions in the factory of the Royal Machine Works, on the 
third floor of the building at 210 Canal St. The explosion 
of a gas stove under an oven containing an oily fluid used in 
japanning metals, was followed by the explosion of the fluid. 
Large quantities of combustible chemicals in the machine 
works and in the Metropolitan Mirror Works, at 206 Canal 
St., which adjoined the former, caused the fire to burn fierce- 
ly, and the two buildings were gutted. An impressive feat- 
ure of the fire was the efficacy of the high-pressure pumping 
system, which was discussed in “Engineering News,” May 30, 
1912. Although the fire lasted* four hours, the tenement 
houses which surrounded it were prevented from igniting, as 
were also the ground floors of the buildings. 

An Industrial and Technical Education Conference has been 
organized in Philadelphia, as a section of the Public Educa- 
tion Association of that city. The membership is to consist 
of teachers and employers, ‘and the aim is to seek the solu- 
tion of problems arising from the needs of large numbers 
of young people there, who have never had proper opportun- 
ities to secure knowledge which will help them to better ser- 
vice and higher responsibilities in work. This is a result of a 
recent meeting of all of the industrial, technical, and trade 
schools in the city, with the Philadelphia and Camden public 
schools, for similar purpose. It is believed that the develop- 
ment of capabilities of the people whom it is desired to help, 
will in most cases depend on what possibilities their employ- 
ers bring to their attention and make available. Among the 
questions to be considered are: what courses are needed; how 
much time can be required of busy men for school work; what 
fees are suitable; how shall those be accommodated who have 
long distances to travel; should classes be established in shops 
or offices remote from schools but under the control of trained 
faculties; what kind of education will best help certain em- 
ployees; which employees can profit most by systematic school 
work: how can the employer help the employee to get the 
training? 

Forth Bridge Floor Repairs—The stringers and floor plates 
on the Forth Bridge are to be renewed, and replaced by 
stronger sections, according to an editorial account in “En- 
gineering” of Oct. 3. The roadway of the bridge has under 
each rail a trough-shaped stringer about 18 in. wide and 18 
in. high, made of three plates and four angles; timber string- 
ers carrying the rails are seated in the troughs. Since the 
completion of the bridge in 1890, locomotive weights on the 
North British Ry. have increased more than 50% in total 
weight, and 25 to 30% in axle load. Nevertheless, says the 
editor of “Engineering,” 
while there is no present reduction in strength for the sup- 
porting of the load, and still a thoroughly adequate margin 
of safety for increase in size of locomotives in the immediate 
future the directors have decided to prepare timeously for 
probable development, and have arranged, aS we have already 
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stated, to re-lay from end to end a part of the floor and the 
trough carrying the inner rail in both up and down lines. 


The reference to inner rails is due to the fact that on the 
larger part of the bridge only the two middle rails of the 
four (of two tracks) are supported on trough stringers, the 
outer two resting directly on the top flanges of the second- 
ary trusses. In the suspended spans, and in the sections of 
the cantilever arms near to the suspended spans, there are 
four trough stringers, but on these sections the work of re- 
placement is to be done later. It is stated that some 250 
tons of steel is involved in the renewal work, and of this, 759 
tons is additional material. 


Grain Elevator Sinks Into the Ground—On Saturday, Oct. 
18, the reinforced-concrete binhouse of a new Canadian-Pa- 
cific Ry. grain elevator at Transcona, near Winnipeg, Man., 
started to settle into the ground and continued its slow sub- 
sidence for 24 hr., till Sunday noon. Its final position was 
tilted about 30° from vertical; the west long side settled the 
most, while of the opposite side one corner showed little set- 
tlement. A low concrete cupola containing conveyors ex- 
tended over the binhouse, and when the house had tilted as 
above described the cupola broke or slipped off, falling to the 
ground on the side of maximum subsidence; this occurred 
about midnight Saturday. The binhouse was nearly full of 
wheat (about one million bushels). 

The elevator plant comprised a headhouse or working- 
house, and alongside this the binhouse of the usual high-bin 
type. The latter consisted of five rows each of 13 circular 
bins, a total of 65 bins, its longer direction extending north 
from the working-house. Each bin was 14 ft. inside diameter 
by 90 ft. high. The triangular spaces between bins were also 
used for grain storage. The conveyors in the cupola led 
to the working-house, whose machinery stories «xtended 
above the level of the top of the binhouse. The working- 
house did not settle, but remained vertical, with little or no 
injury so far as we are informed at present. The binhouse 
rested on a reinforced-concrete slab about 12 ft. below 
ground surface. The foundation load was 2% tons per sq.ft. 
The soil under the foundation must have squeezed out lat- 
erally, as the ground on both sides and the north end, for 
25 ft. away, bulged up. Yet the working-house, only 10 ft. 
south of the binhouse, remained plumb. The binhouse founda- 
tion is raised several feet at one corner and is about 30 ft. 
down at the diagonally opposite corner. The bin walls did 
not suffer any apparent injury in the settlement; the house 
settled like a solid block. The grain is being removed by 
tapping the bin sides, and there may be only slight loss on 
the grain. Barnett-McQueen Co., Ltd., of Minneapolis, Minn., 
built the elevator in 1912. 

The Cucaracha Slide on the Panama Canal, which was 
illustrated on p. 667 of our issue of Oct. 2, has proved quite 
an obstacle to the flooding of the Culebra Cut at the south- 
ern end from the waters of Gatun Lake. As already recorded 
in these columns, on Oct. 10 the Gamboa dike at the northern 
entrance to the Culebra Cut was blown up, giving the waters 
of the lake free access to the cut. As was made clear by the 
photographs above referred to, the Cucaracha Slide in the 
last two months has formed a huge dam, extending clear 
across the cut and high enough to prevent the water at its 
present stage from flowing across into the south end of the 
cut. To open an outlet for the water, a force of men was 
put to work on Oct. 6 excavating a trench across the top 
of the slide. Successive downward movements of the sliding 
material, however, kept closing the trench at points and it 
was then decided to dynamite a gap in the barrier with the 
expectation that the water would rush through the gap and 
maintain a clear channel. Dynamite to the amount of a 
ton and a half was therefore placed in the toe of the slide 
and exploded at 4:15 p.m., Oct. 10. A channel was made for 
the water but before any considerable amount could pass 
through, the material of the slide flowed in and closed the 
break. Additional blasts were tried, but with similar re- 
sults, and so work with pick and shovel was resumed on 
the following day and by Sunday, Oct. 12, a stream of 
water flowing through. It required a force of 20 
shovelers, however, aided by two heavy water jets in order 
to keep the channel open. By Oct. 14 a stream 6 to 8 ft. wide 
and 1 ft. deep was flowing across the barrier at a velocity of 
about 10 ft. per second. On the north side of the slide the 
water was about 69 ft. above sea level and on the south 
side about 43 ft. The material in the slide is a sticky clay 
intermixed with stones up to 2 ft. in diameter, so that it 
is not eroded readily by the flowing water. 


was 


The Horse Shoe Bend Dam on the Bow River, near Bas- 


sano, Alberta, had its gates closed on Oct. 20, 1913. The dam 
is a part of the great 800,000-acre irrigation project of the 
Canadian Pacific Ry. extending eastward from Calgary for 
nearly 150 miles (see “Eng. News,” Apr. 27, 1905, fora general 
Cescription of the project as it then stood: also Aug. 8, 1912, 
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247, for a progress sketch of the enterprise based on a visit ‘Mr. C. P. Collins, Assoc. M. Am. Soc. C. E., recently Engi- 


a member of the editorial staff of this journal). 
am has a total length of 8000 ft., 
the canal headworks, a hollow reinforced-concrete dam 
river 720 ft. long between abutments and an 
rth embankment stretching up one side of the river some 


The 
but this includes a part 


‘ross the 


7060 ft. until the natural rise in the low bank of that: side 
f the river attains the elevation of top of the main dam, 
where it abuts on the high bank of the other side of the 
iver. This embankment has a maximum height of 45 ft., 


aximum top and bottom widths of 32 and 310 ft., respec- 
tively, a wet slope of 4 to 1, a dry slope of 3 to 1, and con- 
tains a round million cubic yards (all these figures as given 
in the the summer of 1912). The hollow concrete dam has 
a maximum height of 40 ft. to the overflow crest, above which 
rise piers to support 24 structural steel Stoney gates, each 
27 ft. in clear span. These raise the water 11 ft. above the 
overflow crest, or to a total height of 51 ft. The dam was 
designed and built by the Ambursen Hydraulic Construction 
Co., of Boston and Montreal, for the Natural Resources De- 
partment of the Canadian Pacific Ry., which is headed by J. S. 
Dennis, assistant to the president. A. S. Dawson, Calgary, is 
chief’ engineer of the Department, and H. B. Mucklestone, of 
Brooks, is assistant chief engineer. Harry Sidenius, of Bas- 
sano, was resident engineer in charge of construction on 
behalf of the Canadian Pacific. W. L. Church is president and 
H. L. Coburn is chief engineer of the Ambursen Co. named, 
and G. E. Heckle is chief engineer of the Canadian Ambursen 
Co. All these and John R. Freeman, consulting engineer, 
Providence, R. I., were present when the gates of the dam 
were closed, as were Mr. Fraunchofer, division engineer of 
the project, and W. Nasmythe, land agent of the Natural Re- 
sources Department. 
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Mr. J. D. Stack has resigned as Division Superintendent 
of the Oregon-Washington R.R. & Navigation Co., at Port- 
land, Ore. . 

Mr. F. W. Kane, Office Engineer of the Missouri, Kansas 
& Texas Ry., has been promoted to be Assistant Chief En- 
gineer, with headquarters at Dallas, Tex., and his former 
office has been abolished. 


Mr. W. L. Wroe has been appointed Assistant Superin- 
tendent, at Houston, Tex., of the Texas & New Orleans R.R. 
and the Galveston, Harrisburg & San Antonio Ry. 


Mr. Myron G. Doll has resigned as Manager of the Salt 
Lake City, Utah, office of the Sullivan Machinery Co. He 
is succeeded by Mr. H. E. Moon, recently with the Denver 
office of the company. 


Mr. E. S. Heyser, General Superintendent of the San Benito 
& Rio Grande Valley R.R., San Benito, Tex., has resigned to 
become Division Engineer of the St. Louis, Brownsville & 
Mexico Ry., with ofiice at Kingsville, Tex. 

Mr. Frank E. Getts, Assoc. Am. Inst. E. E., formerly En- 
gineer at the Chicago, Ill, office of the General Electric Co., 
has been appointed District Sales Manager of the Chicago 
office of the Alberger Pump & Condenser Co. 


Mr. H. E. Passmore, Master Mechanic of the Toledo & 
Ohio Central Ry., has resigned to become Vice-President in 
charge of sales of the Eastern district of the Grip Nut Co., 
of New York and Chicago. Mr. Passmore will keep his 
present headquarters at Bucyrus, Ohio. 


Mr. P. W. Early, M. Am. Soc. C. E,, has resigned as Chief 
Engineer of the Virginia-Carolina Ry. and the New River, 
Holston & Western Ry., to return to his former position as 
Manager of the Mason & Hanger Co., Contractors, with head- 
quarters at 410 Trust Bldg., Lexington, Ky. 

Mr. Philip E. Harroun, M. Am. Soe. C. E., has resigned 
iis connection with the California Railroad Commission, as 
iSngineer of the division of hydraulics, and has resumed his 
former practice as Consulting Hydraulic Engineer, with of- 
ices in the Holbrook Bldg., San Francisco, Calif. 


Mr. C. A. Shoemaker, Assistant Superintendent of the Chi- 
‘go Great Western R.R., at St. Joseph, Mo., has been pro- 
oted to be Superintendent of the Southern division at Des 
loines, Iowa, succeeding Mr. W. B. Causey, who has been 
ansferred to the Northern division at St. Paul, Minn. 

Mr. Frank Holmes, Assoc. M. Am. Soc. C. E., formerly 
sistant Engineer of the Thompson-Starrett Co., New York 
ty, and Superintendent for the company on the Woolworth 
iilding construction, is now Assistant Engineer on build- 
: construction under the Isthmian Canal Commission, Cule- 
a, Canal Zone, Panama. 


neer, Berwind-White Coal Mining Co., Windber, Penn., has 
opened an office at 401 First National Bank Bldg., Johnstown, 
Penn., as Civil and Mining Engineer, 
on mineral installation 
valuation properties, 


specializing in 
of bituminous coal 
ete. 


reports 


lands, plants, 


of mining 


Mr. Dana C. Douglass, recently Assistant to the President 
of the Maine Central R.R., at Portland, Maine, has been pro- 
moted to be General Manager in charge of the operating de- 
partment. Mr. Douglass was born at Leeds, Maine, in 1877, 
and his railway experience began in 1894 as a stenographer 
to the General Manager of the Maine Central R.R. 

Mr. Charles Evan Fowler, M. Am. Soc. C. E., 
the International Contract Co. and the 
ing Co., Seattle, Wash., has opened an 
Engineer for the design of bridges, 
tion, seawalls, wharves, dredging, river and harbor work 
and heavy engineering construction in steel, concrete or 
timber, at 504 Central Bldg., Seattle. 


President of 
International Dredg- 
office as Consulting 
structural work, founda- 


Mr. F. B. Clapp, for some time with the engineering staff 
of the General Electric Co. in San Francisco, Calif., has 
been appointed Engineer in charge of the suburban elec- 
trification of the Victorian Rys. at Melbourne, Australia. Mr. 
Clapp is a native of Australia. He graduated in electric en- 
gineering from the Worcester Polytechnic Institute in 1905 
and has since been with the General Electric Co. 

Mr. A. G. Wells, General Manager of the Atchison, Topeka 


& Santa Fé Ry., Coast Lines, has returned from his six 


months’ leave of absence, and Mr. I. L. Hubbard, General 
Superintendent, who has been Acting General Manager, has 
returned to his former position. Mr. J. R. Hitchcock, who 


has been Acting General Superintendent, has returned to his 


former position as Division Superintendent at Los Angeles, 
Calif. 


Mr. Herman Rettinghouse, Superintendent of the Iowa and 
Minnesota divisions of the Chicago & Northwestern Ry., at 
Mason City, Iowa, has been appointed Chief Engineer of 
the Chicago, St. Paul, Minneapolis & Omaha Ry., at St. Paul, 
Minn., succeeding Mr. C. W. Johnson, resigned, as noted else- 
where in these columns. Mr. Rettinghouse 
Division Engineer of the Chicago 
Boone, Iowa. 


was formerly 
& Northwestern Ry., at 


Mr. Jonathan Jones, Assoc. M. Am. Soc. C. E., recently En- 
gineer, Pottstown plant of the McClintic-Marshall Construc- 
tion Co., has been appointed Assistant Engineer, Bridge 
division of the Bureau of Surveys, Philadelphia, Penn., suc- 
ceeding Mr. H. H. Quimby, M. Am. Soc. C. E., who was re- 
cently appointed Chief Engineer of the Department of City 
Transit (“Eng. News,” Oct. 9). The salary of Mr. Jones’ po- 
sition is $4000 per annum. 


Second-Lieut. W. M. Chubb, Corps of Engineers, U. S. A., 
who enjoys the distinction of being the only engineer officer 
of the army who is not a West Point graduate, has been 
promoted to be First-Lieutenant. Lieut. Chubb is the son 
of Col. Chas. St. J. Chubb, U. S. A.; he is a graduate of Ohio 
State University, class of 1907, and was Examiner of Sur- 
veys in the General Land Office when he received his com- 
mission in the Corps of Engineers in April, 1912. 


Mr. Robert Farnham, Jr., M. Am. Soc. C. E., recently As- 
sistant Engineer, Pennsylvania R.R., at Philadelphia, Penn., 
has been promoted to be Assistant to the Engineer of Bridges 
and Buildings. Mr. Farnham graduated from Lehigh Uni- 
versity in 1899 and for several years was with the engineer- 
ing department of the District of Columbia. Later he had 
charge of the construction of the tunnel of the Washington 
Terminal Co. under the Capitol grounds at Washington. 


Mr. Robert Spurr Weston, M. Am. Soc. C. E., Consulting 
Sanitary Engineer, Boston, Mass., has been appointed As- 
sistant Professor of public health engineering at the Massa- 
chusetts Institute of Technology, succeeding Mr. Earle B. 
Phelps, Assoc. Am. Soc. C. E., resigned, as noted in our issue 
of Oct. 16. Prof. Weston graduated from Amherst College 
in 1891 and afterward took post-graduate work at the Massa- 
chusetts Institute of Technology and at the University of 
Berlin, in Germany. 


Mr. Augustus Kempkey, Assoc. M. Am. Soc. C. E., Con- 
sulting Hydraulic Engineer, of San Francisco, Calif., has 
taken over the office and practice of the late Arthur L. Adams, 
M. Am. Soc. C. E., in the’ Balboa Bldg., San Francisco. Mr. 
Kempkey is a graduate of the University of California, class 
of 1902, and had been associated with Mr. Adams for several 
years as Assistant Engineer of the Contra Costa Water Co., 
on various irrigation projects, and as Assistant Engineer of 
the Peoples Water Co., Oakland, Calif. 


Prof. Warren O. Laird, M. Am. Inst. Arch., Director of the 
department of architecture at the University of Pennsylvania, 


has been appointed Consulting Architect to report upon a 
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Minn., to 
Johnson 
Engineer of the 
successor, the Chicago, St. 
pear, 2,.. 287%. He 
1845, graduate from 


Chief Engineer of the 
Ry., at St. Paul, 
Engineer of the company. Mr. 
old in January and been Chief 
Paul & Minneapolis Ry. and its 
Paul, Minneapolis & Omaha Ry., 
born at Johnstown, N. Y., in 
Union College, Schenectady, in 1866. 
He entered the railway-engineering service in 1867 in the 
Assistant Chief Engineer’s office of the Michigan Southern & 
Northern Indiana Ry. During the interval 1870-79 he was 
Engineer of Construction, Assistant Engineer and Division 
Engineer of various early railways centering in Chicago. 


Johnson has resigned as 
Paul, Minneapolis & 


become Consulting 


so, St. Omaha 
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Col. William C. Gorgas, Assistant General, U. S. 
A., Chief Sanitary Officer of the Panama Canal Zone, ac- 
companied by Mrs. Gorgas, arrived from Colon on Oct. 20, at 
New York City, from will go to Johannesburg, 
South “Africa, to make investigations and recommendations 
regarding the the district of the consolidated 
the request of the companies in the 
consolidation, 200,000 men. Col. Gorgas 
and his Noble and Dr. S. T. Dar- 
ling, have been granted four leave of absence to ac- 
complish this work. In January of the present year, Col. 
Gorgas received a similar appointment in connection with 
the of the port of Guayaquil, Ecuador. Col. 
Gorgas is quoted by the New York “Evening Post” as follows: 
The trouble is the high death rate from pneumonia among 

negroes. The district affected is a strip about 60 miles 

the center of which is the city of Johannesburg. I 
expect to arrive there about Dec. 1, stopping on my way to 
study conditions at the Kimberley mines. After a month in 
South Africa, we shall leave for the Isthmus early in January, 
possibly going by way of Buenos Aires. 


Surgeon 
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Governor Tener, of Pennsylvania, has appointed the fol- 
lowing members of the Suburban Metropolitan Planning Com- 
mission, which is to make comprehensive plans for systems 
of transportation, highways, roads, parks, parkways, water 
supply, sewerage, sewage disposal, garbage disposal, housing, 
playgrounds, sanitation and civic centers in the territory ad- 
jacent to Philadelphia: Messrs. Alba B. Johnson, of the Bald- 
win Locomotive Works; George W. Elkins, Jr., a capitalist 
and traction officiai; Charles O. Kruger, President and Gen- 
eral Manager of the Philadelphia Rapid Transit Co.; John 
Gribbel, a capitalist and manufacturer; John R. Grundy, a 
manutacturer, of Bristol; Julius E. Nachod, a brewer of the 
firm of Class & Nachod; Sullivan, of Lower Merion, a 
manufacturer; Penrose Robinson, a publisher; Arthur P. 
Townsend, a business man, of Langhorne; Marshall R. Pugh, 
M. Am. Soc. C. E., of Pugh & Hubbard, Civil Engineers, 
Philadelphia; Emile J. Berlet, of Ridley; Samuel F. Houston, 
a capitalist; A. Merritt Taylor, Director of the Department 
of City Transit, Philadelphia; Randal Morgan, a director of 
the United Gas Improvement Co., and William S. Ellis, of 
Bryn Mawr. 
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Soe. C. E., Engineer of Main- 
t.R., died Oct. 21, at his home 
born in 1865 and graduated from 
His railway experience began th? 
with the Assistant 
R.R. at Harrisburg, Penn. He was pro- 
transitman in 1891, he was Assistant to the As- 
Engineer of the Philadelphia division from 1891 to 
from 1895 to 1898, Assistant Supervisor and later Super- 
of the Norristown-Schuyltkill the Phila- 
adelphia division. In May, 1902, he was made Assistant to 
the Principal Assistant Engineer at Altoona, Penn., and in 
November, 1903, he was promoted to be Principal Assistant 
Altoona. Since 1905 he had been Engineer of 
Maintenance-of-way. 
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| ENGIN®SFtNG SOCIETIES 


4 MEETINGS 


DOneeeeoaenenseseeceenteereeneangs 
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NATIONAL CONSERVATION CONGRESS. 
Nov, 18-20. Annual meeting at Washington, 
T. R. Shipp, Indianapolis, Ind. 
GREAT er KES INTERNATIONAL PURE WATER ASSOCIA- 
TION. 
Secy., Paul 
further notice. 
UNITED STATES 
Nov. 10-16. Third annual 
J. M. Rountree, Birmingham, Ala. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 

Dec. 2-5. Annual meeting in New York. Secy., Calvin W. 
Rice, 29 W. 39th St., New York City. 
AMERICAN SOCIETY OF REFRIGERATING 
Dec. 1-2. Annual meeting in New York 
154 Nassau St., New York City. 
ASSOCIATION OF AMERICAN PORTLAND CEMENT MANU- 

FACTURERS. 
Dec. 8-11. Annual meeting in New York. Secy., Perey H. 
Wilson, Land Title Bldg., Philadelphia, Penn. 
AMERICAN ROAD BUILDERS’ ASSOCIATION. 

Dec. 9-12. Annual convention at Philadelphia, Penn. 
W. H. Tolman, 29 W. 39th St., New York City. 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 
Dec. 10-13. Annual meeting in New York. Secy., J. C. Ol- 

sen, Polytechnic Institute, Brooklyn, N. Y. 
SOCIETY OF NAVAL ARCHITECTS AND MARINE 
NEERS. 
Dee. 11-12. General York. 
Cox, 29 W. 39th St., 


D. C. Secy., 


Hansen, Urbana, Ill. Meeting postponed wntil 


GOOD ROADS ASSOCIATION, 


meeting at St. Louis, Mo. Secy., 


ENGINEERS. 
Secy., W. H. Reed, 


Secy,., 


ENGI- 


s 
meeting in New Secy., D. H. 


New York City. 

American Road Builders’ Association—The 
convention to be held at Philadelphia, Penn., in the 
Regiment Armory, Dee. 9-12, will be considered under three 
general heads: Organization, construction and maintenance. 
It is probable that the papers and discussions will occupy five 
sessions. A popular session will be held on the evening of 
Dec. 11, when prominent men interested in highway better- 
ment, will speak. 


business at the 


First 


American Society of Civil Engineers—The following list 
of nominees for the offices to be filled at the annual meeting, 
on Jan. 21, 1914, received from the Nominating Committee, 
was presented to the Board of Direction at its meeting on 
Sept. 3, 1913. The list has been mailed to all corporate mem- 
bers: President, Hunter McDonald, Nashville, Tenn.:; Vice- 
Presidents, Charles F. Loweth, Chicago, Ill.; Gardner S. Wil- 
liams, Ann Arbor, Mich.; Treasurer, John F. Wallace, New 
York City; Directors, Arthur S .Tuttle and George W. Fuller, 
New York City (District No. 1), Charles H. Keefer, Ottawa, 
Ont. (District No. 2), Mortimer E, Cooley, Ann Arbor, Mich. 
(District No. 3), Eugene E. Haskell, Ithaca, N. Y. (District 
No. 3), and Richard Montfort, Louisville, Ky. (District No. 5). 

Richmond (Va.) Society of Engineers—The first general 
meeting of the society, which but recently was organized, was 
held on Oct. 16. The objects of the society are to afford op- 
portunities for engineers in the several branches of the pro- 
fession to meet one another, the holding of meetings for the 
reading and discussion of professional papers, the discussion 
of topics of general interest, and for the maintenance of an 
engineering library. The present membership consists en- 
tirely of active members, but provision is made for three 
other grades—honorary members, associates and juniors—the 
last two making it possible for men engaged in the allied 
sciences and for the younger technical men to participate in 
the meetings. There are at the present time about 53 mem- 
bers who represent in fair proportion the different branches. 
The president is Arthur Scrivenor and the secretary, James 
Bolton. 

Western Society of Engineers—At the meeting held at the 
Society’s rooms, in Chicago, on Oct. 13, a paper on the rein- 
forced-concrete grandstand at the grounds of the University 
of Chicago was read by W. Hodgdon, the architect. The pa- 
per was descriptive mainly and did not discuss the engineer 
ing features of the design. An interesting feature of the 
work that the concrete wall surrounding the grounds 
was built horizontally in sections on forms which were later 
swung up to set the wall in a vertical position. 

At the meeting on Oct. 20, a paper on “Water Filtration 
in Illinois,” by Dr. Bartow and Mr. Hansen (director and en- 
gineer, respectively of the State Water Survey), was rea‘ 
by the former. This showed that there are now 8383 filtratio 
plants (including two for the removal of iron), and the firs! 
of these was built in 1886. The majority are gravity plant 
only four operating under pressure. The paper was follow: 
by a description of the filter plant now being built at Evan: 
ton, Tll., a number of views of the plant being shown Db 
Langdon Pearse, one of the engineers. 
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